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THE evidence available at the present time, while by no 
means sufficient to prove, is yet enough to indicate that we 
have made great advance in the early recognition, prevention 
and treatment of shock due to operative interference. 

There are two factors in shock over which we have the 
greatest control—the toxic factor due to the anesthesia, and 
the traumatic factor due to the operative manipulations. Our 
knowledge of these factors has been gained from experimen- 
tal investigations on animals and careful clinical observations. 

In the beginning of anesthesia, chloroform was the anzs- 
thetic of choice. It seemed to have advantages over ether 
—it was more easily administered, the patient became nar- 
cotized with less struggling, was more relaxed during the 
operation, and the post-operative discomforts were less. But 

| it was soon found that chloroform has distinct dangers—it 
is more toxic than ether; during its administration the blood 


* Read before the American Gynecological Association, Washington, 
D. C., May, 1913. 
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pressure falls more rapidly; sudden deaths occur during its 
administration and are not infrequent at intervals after an 
apparently complete recovery from the anesthesia. These 
late deaths are due to certain cell changes caused by the toxic 
action of chloroform. The longer a patient is kept completely 
narcotized by chloroform, the greater the immediate and later 
dangerous effects. 

These observations gradually led to the substitution of 
ether for chloroform as the anesthetic of choice. It must 
have been these dangers that were the paramount factors in 
the change, because ether is more difficult to administer, the 
time required to get the patient completely narcotized is 
longer; distressing complications, such as cyanosis and lock- 
ing of the jaws during the administration, are more frequent; 
the after-effects of ether are more disagreeable than of chlo- 
roform; ether is more expensive than chloroform. In spite 
of these apparent disadvantages, ether won out, because care- 
ful observations demonstrated that it had real advantages on 
the side of safety. The administration of ether attained its 
highest perfection in the so-called drop method on an open 
cone. 

Surgeons, however, were not satisfied and sought for other 
methods of anzsthesia which would eliminate even the dis- 
comforts and dangers of the perfected method. The dissat- 
isfaction led to various forms of local, spinal, intravenous and 
rectal anzsthesia. 

Convinced that the chief danger of ether was due to its 
toxicity and finding that many operations were impossible 
under local anesthesia alone, surgeons continued their search 
for a general anzsthetic whose action would be less toxic, 
or not toxic at all. 

Apparently nitrous oxid and oxygen up to the present time 
is the general anesthetic with the least toxic effect. As a 
matter of fact we have no proof that it has any toxic action. 

At first the nitrous oxid was employed without the oxygen, 
as an introductory to ether, simply to shorten the period of 
the anesthetic time. It was soon found that it had no ad- 
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vantage in reducing the amount of ether administered. Then 
attempts were made to perform longer operations under 
nitrous oxid alone, and these finally led to the combination of 
the gas with oxygen which permitted a longer anesthesia 
with less cyanosis. 

The combination of local anzesthesia with general, such as 
chloroform or ether, has long been employed. The object, 
however, of this combination was to reduce the amount of the 
general anesthetic to a minimum. Those who employed it 
did not have in mind that the local infiltration was also of 
advantage in reducing traumatic shock due to local injury 
during the operative manipulations. 

Operators, of course, have been familiar for a number 
of years with the fact that there is a definite factor in shock 
due to the cutting, tearing and handling of tissues during 
operations, but they seem to have devoted less attention to 
the reduction and elimination of this factor than to the toxic 
factor of the anesthetic. They have been too prone to blame 
the anesthetic for their operative and post-operative shock, 
its mortality and complications, rather than to place some of 
the odium on their own manipulations. 

When I came to Dr. Halsted’s clinic at the Johns Hopkins 
Hospital, in 1892, I found that he had very definite ideas of 
his own in regard to shock, different from those who had 
been my teachers in surgery and from the ideas I had gained 
from reading up to that time. He perhaps emphasized most 
the factor of hemorrhage, and his operations were more 
bloodless than any I had witnessed until then. He was also 
of the opinion that tissues should be handled gently—cut, not 
torn; that in clamping, the bleeding point only should be 
caught and not large masses of tissues crushed; that large 
wounds should be made, because through these the necessary 
manipulations could be more gentle. He evidently had in 
mind by these manipulations not only to reduce shock due to 
trauma, but the better healing of a wound in which the 
tissues were less injured. He also endeavored to operate 
with the least amount of ether possible. Dr. Halsted was 
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among the first, perhaps the first, to practise local anesthesia, 
because it was safer. 

When I began to investigate surgical shock and to criti- 
cally review the literature (Progressive Medicine, December, 
1899, p. 155) I read and reviewed the experimental work on 
surgical shock by George W. Crile (J. B. Lippincott Co., 
Philadelphia, 1898)—an essay awarded the Cartwright prize 
in 1897. 

It is my opinion that we owe to Crile more than to any 
other writer our knowledge of the factors which produce 
shock, and of the early recognition, prevention and treatment 
of this definite surgical complication. In the sixteen years 
since his first publication Crile has continued his experimental 
investigations and has added to them great clinical experi- 
ence. This has resulted in the development of a definite 
technic—a combination of local and general anesthesia. 

The paramount object of this new technic is to reduce the 
toxic action of the general anesthetic and the traumatic factor 
of the operative manipulations to a minimum. The technic 
consists of general anesthesia by nitrous oxid and oxygen, 
with little or no ether, and infiltration of all tissues divided 
or handled with 1: 400 novocain. 

This technic makes the operative time longer, puts more 
labor on the surgeon, requires infinite patience. 

I am confident that it will never become popular until it 
is clearly demonstrated that it does reduce shock and opera- 
tive mortality, post-operative discomforts and complications, 
and shortens the period of disability due to the operation. 

For more than three yeats I have attempted to employ this 
method in every operation. In the majority of cases I have a 
complete record of the pulse and blood pressure before, during, 
and after the operation, with notes on the behavior of the 
patient in relation to the operative manipulations. 

Fig. 1 represents the anzsthetic chart now employed. In 
the central column the pulse and blood pressure are recorded 
every five or ten minutes; the respirations are also recorded 
in their proper place. In the column to the right the one in 
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charge of the anzsthetic chart notes from the dictation of the 
surgeon the various manipulations, for example: skin in- 
cision, peritoneum opened, mesentery pulled on, division of 
stomach, etc. In the left-hand column there is noted from 
dictation by the anesthetist or by the surgeon the condition 
of the patient and any change in the method of administration 
of the anesthetic, for example: gas started, infiltration with 
novocain; patient quiet; color good; patient cyanotic, moves, 
struggles; vomits; gas off; 20 drops of ether given; morphine 
hypodermically gr. 1/10; subcutaneous infusion of salt; stro- 
phanthin intravenously, etc. 

Thus we obtain a graphic record of the effect of the 
definite operative manipulations on the pulse, blood pressure, 
respirations and condition and conduct of the patient during 
the operation. 

These will be discussed more in detail. 

From my observations I am convinced that any operation 
performed under this method of anesthesia, properly carried 
out, will result in less shock; the mortality will be lower; the 
post-operative discomforts and complications will be greatly 
reduced, the period of disability very much shortened. All 
this has certainly been accomplished in my own experience, 
and I think I have convinced my associates, both surgeons and 
nurses, that this method has great advantages over ether. I 
am also confident that no operating surgeon will come to the 
same conclusions until he has faithfully given this method a 
fair trial over a considerable period of time. 

It is important, in the first place, to emphasize here that 
success depends perhaps most on your technic of local infil- 
tration. No surgeon, who has not performed many opera- 
tions under local anesthesia only, will be able to get the same 
results from the combined method. When the patient is 
awake and you attempt an operation under local anesthesia, 
you will always be informed when a painful act takes place, 
and you will be surprised at the difficulty of making such an 
operation perfectly painless. Very few surgeons in this 
country have educated themselves in the difficult technic of 
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local infiltration. They are not familiar with the sensitive- 
ness of the different tissues and the varying degrees of dis- 
comfort following different manipulations. It is my opinion 
that the first step in the development of this new technic is to 
perform as many operations as possible under local anzesthesia. 

Under nitrous-oxid-and-oxygen general anesthesia the 
patient as a rule moves when any very painful step is per- 
formed, but there is no such reaction to the less painful 
manipulations, so that if you begin with general and local 
anesthesia, you will be aware only of the more severe traumas 
and you will by no means block all painful afferent sensations. 
And, as the patient only moves and does not cry out, the 
surgeon will naturally be less influenced. The mere intro- 
duction of 1: 400 novocain here and there will by no means 
accomplish the result. 

When the patient is anzsthetized with ether or chloro- 
form, he does not move when painful manipulations are made, 
and many surgeons are of the belief that such painful stimuli 
do not produce the same effect upon the nerve cell as when the 
patient is awake. A careful study of the blood-pressure 
records during operation and post-operative convalescence 
will dispel this belief. General anzsthesia apparently oblit- 
erates only the psychic shock which would ensue if the patient 
were awake. We have no proof that traumatic shock from 
painful wound insults is reduced by general anesthesia, and 
the evidence is rather in favor of the contrary. 

Theoretically the entire field of operation should be so 
blocked by local anesthesia that the brain cells receive no 
sensory impulses. This is not possible in all operations, and 
for this reason a general anzsthetic becomes necessary. If 
one could completely block these impulses, and eliminate the 
fear of the patient, a general anesthetic would be super- 
fluous. The endeavor of the surgeon, therefore, should be to 
reduce the sensory impulses from the wound to a minimum, 

The difficulty of proving that the combined method of 
anzsthesia lowers mortality, reduces post-operative compli- 
cations and discomforts and shortens the period of disability, 
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is due to the fact that, in the first place, the records of many 
clinics are not sufficiently accurate and complete to allow a 
statistical study. In the second place, the mortality and other 
complications are relatively small for the majority of opera- 
tions upon the average patient. 

Even with rather bad ether narcosis and rough operative 
manipulations the mortality and other complications are not 
large when studied in the aggregate. With ether narcosis by 
the perfected method in the hands of an expert, and when the 
operation is performed by a skilled surgeon rapidly and with- 
out local anzsthesia, we have reason to believe that the mor- 
tality and complications are reduced. 

The majority of surgeons apparently agree that, given the 
same operative skill and experience, the chances are better 
with ether as an anesthetic than with chloroform, and still 
better when the ether is given by the perfected drop method 
and by an expert. 

We must, therefore, compare this method of combined local 
and general anesthesia with our results under the perfected 
ether method by a skilled anesthetist, but without local anzs- 
thesia. 

For the ordinary operation upon the healthy individual the 
difference in mortality will be slight, but I am confident that 
a great difference will be found in the post-operative compli- 
cations and discomforts and in the period of post-operative 
disability. The difference in the mortality from shock after 
grave operations upon healthy and upon handicapped indi- 
viduals becomes very striking when these groups are studied 
separately. I am certain from my experience that the com- 
bined method of anzsthesia will reduce this mortality. 

The mortality of simple and ordinary operations upon 
patients whose resistance before operation has been lowered 
by various factors, is by no means insignificant, and here I 
am also sure that the more difficult method of the combined 
anesthesia will lower the mortality. 

No statistics are available in the literature as to these 
facts. The investigation must at first be chiefly a personal 
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one. Each surgeon must familiarize himself with his own 
results in the different groups of cases and then see whether 
there is improvement when the operations are performed 
under a combination of nitrous-oxid-and-oxygen general an- 
zesthesia and local infiltration with 1: 400 novocain. 

This brings me to the most important point in my discus- 
sion. In order to perfect this method of combined anes- 
thesia, it must be employed in every case, and then, after a 
large number of observations have accumulated, the surgeon 
will be in position to compare the results. 

Every patient must be looked upon as handicapped and 
extremely ill. Every operation must be considered a grave 
one. Every detail of technic should be carried out conscien- 
tiously. 

Surgeons will find that this requires time. The surgeon 
will either have to work more hours in the day, or perform 
fewer operations. 

In my own experience I have observed, first, a most dis- 
tinct improvement in the post-operative convalescence. Pneu- 
monia, thrombosis and phlebitis, gas pains and distention of 
the abdomen, acute dilatation of the stomach, anuria and 
nephritis have become distinctly less frequent. Now, as a 
matter of fact, the graver of these complications were not 
very frequent after good ether anesthesia. It is only when 
one studies the smaller group of handicapped individuals and 
the graver operations, that the difference becomes more 
evident. 

The lessening of the ordinary post-operative discomforts 
which cannot be looked upon as grave complications is the 
most evident feature of the method of anesthesia here ad- 
vocated. 

The proof that the mortality is lessened after operations 
under the combined form of anesthesia is most difficult to 
furnish. I am quite confident that resection of the colon and 
stomach for ptosis and its complications will prove much 
less dangerous when performed under the combined method 
of anesthesia and that the results as regards post-operative 


‘ 

| 

| 

| 

q 


STUDIES IN BLOOD PRESSURE. 729 


mortality will improve very considerably. A study of fifty 
such cases of my own observation is in course of preparation 
and presents the available proof of my contention. 

The various factors which enter into the question of esti- 
mating how to reduce mortality, post-operative complications 
and discomforts, and shorten the period of disability, are so 
numerous and each one so important, that it will not be out 
of place to mention them here. The mere substitution of 
nitrous oxid and oxygen for ether and the routine employ- 
ment of local infiltration are by no means sufficient to alone 
accomplish the results hoped for. 

The patient must be properly prepared—mentally and 
physically—for the operation. I have discussed this in a 
paper entitled: Estimation of the Vital Resistance of Patients 
with Reference to Possible Recovery after Surgical Inter- 
vention (ANNALS oF SuRGERY, May, I9gI2). 

The period of time between the onset of the disease and 
the operative relief is an important factor—in some cases the 
essential factor, and if this is not considered in the study of 
post-operative mortality, our conclusions may be misleading. 
For example, very early operations for intestinal obstruction 
under ether narcosis without local anzesthesia would probably 
show less mortality than late operations for the same condi- 
tion under the most perfect combined local and gas anzs- 
thesia. But my own statistics show that when we consider 
the cases of intestinal obstruction operated upon late, we will 
find that the mortality after ether narcosis is distinctly greater 
than after local anesthesia alone, or combined local and gas 
anesthesia. But even in this group another factor must be 
considered—whether enterostomy was performed or not. If 
the operator, with his improved method of anzsthesia, failed 
to perform enterostomy, while another with bad ether anzs- 
thesia did, the latter’s results would probably be better. 

These examples show the importance of considering all 
the factors of safety when we attempt to get at the methods 
which yield the best results. 

The condition of the patient before operation depends 
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upon many factors. As a rule the earlier the intervention, 
the better the results. I have attempted to show this in a 
previous communication (The Medical Aspects of Surgical 
Diseases, or Preventive Surgery, Jour. of Amer. Med, Assc., 
March 23, 1912, lviii, p. 829). 

In conclusion we may sum up the question with the state- 
ment which apparently cannot be controverted, that there is 
a mortality, an increase in the number and severity of post- 
operative complications and discomforts, and a lengthened 
period of disability due to operative shock. The factors are 
psychic, due to fear; toxic and traumatic, due to the condi- 
tion before operation; and psychic, toxic and traumatic, due 
to the operation itself. These factors may continue after 
operation. 

There is no question that we wish to improve our results, 
and to accomplish this, all factors must be borne in mind. 

The absolute proof that the substitution of nitrous oxid 
and oxygen combined with local anesthesia for ether alone, 
will rest at first upon a personal investigation by the indi- 
vidual surgeon. We have not yet reached the stage when 
comparisons with the results of different surgeons will be as 
helpful, because as yet it seems impossible to get at all the 
factors which enter into the problem. 

To obtain the best results, every surgeon must attempt to 
improve all of his methods, to get his patients earlier, to study 
more carefully the preparation for operation, to improve his 
general and local anesthesia, to improve his own technic, to 
study and make better his post-operative treatment. Then, 
and only then, will he observe and be able to estimate the 
factor of the toxic shock from ether and the traumatic shock 
due to operation without local infiltration. 


Fig. 1 is a chart made during the resection of the right half of the 
colon. The anzsthetic was gas and oxygen combined with local infil- 
tration of 1: 400 novocain; the full time of the operation was two hours 
and forty minutes. You will notice practically no change in the pulse 
or blood pressure; the patient’s color was good throughout the opera- 
tion. You will note that during the separation of the cecum and colon, 
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when some tension was put on the mesocolon, the patient moved a little 
and there was slight locking of the jaws; the blood pressure rose 
slightly. When the transverse colon was divided with the Paquelin 
cautery, some slight tension was again placed on the mesocolon, and the 
patient reacted in a similar way. With these two exceptions the patient 
was absolutely quiet throughout the operation. Not a drop of ether was 
given. From the behavior of the blood pressure and the patient we can 
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be quite confident that no very painful manipulations were carried out. 
This patient had a greatly dilated duodenum due to a ptotic cecum pulling 
on the mesentery of the small intestine because of the shortness of the 
mesentery of the ileum near the cecum. She had been an invalid for 
seven years; gastric symptoms with vomiting had been present one year. 
She had lost weight, was anemic, very nervous; the kidney function, 
however, was unimpaired, and there was no evidence of a cardiac lesion. 
Here, therefore, we have a grave operation performed upon a some- 
what handicapped patient. Her condition at the end of the operation 
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was as good as after an ordinary thirty-five-minute appendectomy per- 
formed under ether narcosis. I have discussed this lesion—chronic gas- 
tromesenteric ileus—in the .merican Journal of Gastro-Enterology, July. 
1912. 

Fig. 2. In this case the patient also suffered from a chronic gastro- 
mesenteric ileus; in addition there was pyloric stenosis due to a healed 
ulcer, requiring a Finney pyloroplasty in addition to the resection of the 
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right half of the colon. You will note that the operation required three 
hours and twenty minutes; no ether was given; the patient took the gas 
and oxygen well, and local infiltration with 1: 400 novocain was employed 
throughout the operation. The general condition of this patient was 
not as good as in the previous case: she had been bed-ridden for nine 
months and had existed on practically only buttermilk. She was ex- 
tremely emaciated, with quite marked secondary anemia. The kidney 
function was good, and there was no cardiac lesion. You will note that 
during the Finney pyloroplasty, which was done with practically no ten- 
sion, the pulse and blood pressure varied more than in the previous case 
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during the first hour. This was due probably to the palpation of the 
gall-bladder and investigation of the condition of the pancreas and duo- 
denum. You will note that in the second hour, during the entire time 
while the colon was being resected, the pulse and blood pressure showed 
but slight variations. Even these slight variations, as compared with 
those in the previous case, indicated to the operator that he was dealing 
with a patient with but slight factors of resistance. This is shown on 
the chart at the position of the first arrow. In closing the rent left in 
the peritoneum after the removal of the colon, one has to handle most 
sensitive tissues in an awkward position in the depth of the wound. 
Although this required but ten minutes, you will note that the blood 
pressure fell from 115 to 90. We then placed the patient in the Tren- 
delenburg position and observed an immediate rise of blood pressure. 
During the anastomosis of the ileum and colon the blood pressure re- 
mained good, but just as we began to handle the wound for closure, 
the blood pressure fell again, and the patient was given 1 mg. of stro- 
phanthin into the vein. I have found that this drug is helpful to maintain 
blood pressure, and | give it when the blood pressure falls below 100 
and there is no reaction after lowering the head and giving subcutaneous 
salt. You will note on the chart in this case that both of these measures 
of protection had been employed. Just previous to this last fall in the 
blood pressure the patient showed cyanosis, and for this reason the gas 
was immediately discontinued and the remainder of the operation per- 
formed under local anzsthesia alone. 


We have, therefore, in this case at the end of the opera- 
tion, a moderate degree of shock from which the patient 
gradually and completely recovered. When the operation 
was completed on this individual she was relieved of a great 
handicap—the pyloric stenosis, the duodenal dilatation, and 
the toxzmia from the right giant colon. She could take and 
retain nourishment almost immediately. There was no toxic 
substance, such as ether, to be eliminated. From my experi- 
ence, I would not have attempted this operation under ether 
narcosis. I am confident that in this individual a rapid appen- 
dectomy under ether would have been more serious than the 
operation as performed, and her convalescence more uncom- 
fortable. I look upon this case as an extreme test of the 
method. 


Fig. 3. This chart was made during an operation upon a male patient 
in good general condition. The right half of the colon was resected be- 
cause of post-operative adhesions secondary to appendectomy. The 
patient suffered from pain and partial intestinal obstruction. When 
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there are adhesions about the colon it is more difficult to remove it 
without pulling on the parietal peritoneum, and it is very difficult to 
infiltrate large areas of this peritoneum. In this case this was apparently 
done successfully. The fall of the blood pressure to about normal as 
shown in the chart took place after all painful manipulations had ceased. 
The operation in this instance must have been painful, because you will 
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observe that we had to give a little ether. Painful manipulations always 
at first increase the blood pressure. This patient, although in better 
general condition than the previous two, had a more uncomfortable con- 
valescence which I attributed to the small amount of ether and the 
painful manipulations which we were unable to block. The details of 
this case will be discussed in a second paper already referred to. 

I do not feel that I have as yet accomplished the utmost in the local 
infiltration of the posterior parietal peritoneum and mesentery in the 
operation for resection of the colon and stomach. 

Fig. 4. This chart portrays three separate operations—each of these 
done entirely under local anesthesia with novocain. 
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tion lasting four hours. The blood pressure in the first and last hour is 
not recorded, because the apparatus had to be used in another case. 
There was absolutely no post-operative shock, nor any complications. 
The record of the operation on the glands of the left side of the neck is 
complete—an identical operation with a similar result. The third opera- 
tion consisted of the resection of the larynx performed without trache- 
otomy and with closure of the pharynx at the end. This operation was 
not absolutely painless, and you will note the fall in the blood pressure 
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after the third hour. The shock was slight, and the patient made an 
uncomplicated recovery. The only handicap in this case was the almost 
occluded larynx. For this reason I did not use a general anesthetic. 
Fig. 5 represents a composite chart of three operations under novo- 
cain alone. The handicap of this patient was a marked arteriosclerosis 
with high blood pressure, a crippled heart with marked dilatation of the 
aorta, albumen and casts in the urine, and a low kidney function. The 
pulse and blood pressure in the first two operations were so nearly alike 
that they are here recorded together. These operations required about 
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one hour and forty-five minutes. You will note that in the third operation 
which required three hours, the pulse and blood pressure are lower. 
This may be explained from the fact that the patient, due to the rest 
and environment of the hospital had improved as far as his high blood 
pressure was concerned. The first operation consisted of the excision 
of a cancer of the mucous membrane of the cheek, the second of the 
removal of the glands under the left side of the jaw, the third of the 
removal of all the glands from mastoid to clavicle with the sternocleido- 
mastoid and internal jugular vein. 


Figs. 5 and 6 portray what is possible under local anzs- 
thesia alone. Both patients had unusual self-control for local 
anesthesia and desired to get along without a general anzs- 
thetic because of the added danger. 

My experience up to date with gas in high blood pressure 
has been most favorable, but not sufficient to test in this case 
(Fig. 6) if I could get along without it. 

I shall reserve for a future communication the discussion 
of the apparent advantages of nitrous oxid and oxygen over 
ether in patients with high blood pressure. 


Fig. 6. Here we have a graphic chart of shock due to trauma and 
loss of blood. This patient had a huge tumor beneath the psoas muscle 
in the left iliac fossa. It proved to be a benign fibromyxoma. He was 
taking 12 grains of morphine a day for pain when he came under my 
observation. I made up my mind to enucleate the tumor in stages, 
packing gauze between its capsule and the surrounding tissue. The 
chart was made at the last (tenth) operation. The final enucleation, you 
will note, required but twenty-five minutes. As the. tumor was lifted 
from its bed there was profuse hemorrhage, and you will see the marked 
rise in the pulse and the fall in the blood pressure. Fortunately we were 
able to check the hemorrhage at once by packing. The patient recovered 
and is now well. 


It seems unnecessary to reproduce here more charts. I 
look upon this paper as simply an introduction with the hope 
that it will influence you to try the method. 

The final proof will rest upon a careful study of groups of 
operations of the same kind. These I propose to publish 
shortly. I feel convinced that I have sufficient evidence to 
prove that this method will be life-saving, if all the other 
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factors of safety are considered, in operations in the late 
stage of intestinal obstruction; in patients who have to be 
operated on while in shock after an injury; in the late stages 
of perforated gastric and duodenal ulcer, and in typhoid per- 
forations; in resection of the stomach and colon for ptosis; 
in resection of the stomach for cancer and ulcer in patients 
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weakened from prolonged pyloric stenosis; in the radical oper- 
ation for cancer of the uterus; in the combined abdominal and 
sacral operation for cancer of the rectum. I think I can also 
show that the mortality will be decreased when less formid- 
able operations are performed on patients handicapped with 
lowered kidney function, with sepsis, especially cases of 
cholangitis and jaundice; patients suffering with diabetes and 
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arteriosclerosis; high blood pressure from various causes; in 
the presence of pneumonia and bronchitis; in patients feeble 
with advanced age. 

I have not, as yet, had sufficient experience with in- 
fants and young children. I feel that in these cases local in- 
filtration should be employed, but we may find that ether given 
by the drop method is just as safe. Our limited experience 
with children is due to the fact that the number of cases is 
small, and we have not yet perfected the mask. My experi- 
ence with operations under the combined anzsthesia on chil- 
dren between five and ten years of age is most satisfactory. 
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TUMORS OF THE CAROTID BODY* 


BY JAMES G. CALLISON, M.D., 


OF NEW YORK, 
Pathologist of the Manhattan Eye, Ear and Throat Hospital, 


AND 


JOHN EDMUND MACKENTY, M.D., 
Surgeon of the Manhattan Eye, Ear and Throat Hospital. 


A sBopy 5 millimetres long, 3 millimetres wide and 2.5 
millimetres thick, lying in the bifurcation of the common 
carotid artery, of doubtful embryological derivation, of unde- 
termined function, inconstantly present, but occasionally 
giving rise to tumors of a definite structure—that is the sub- 
stance of our knowledge of this gland, so-called. Because of 
this uncertainty as to embryological derivation or physio- 
logical function, carotid body seems a better term to use than 
carotid gland. 

Anatomy.—The carotid bodies are found in embryos of 
20 to 30 millimetres long. They are variable in size, shape 
and position, and may be absent on one or both sides in 
embryo or adult. They increase in size as the individual 
grows, because of increase of connective tissue, blood-vessels 
and parenchyma. Reaching a certain size between 20 and 30 
years, they remain stationary for a time and then the con- 
nective tissue only increases. The interlobular blood-vessels 
thicken, and sclerosis and atrophy results. The consistence 
of the carotid body varies, ‘but usually it is moderately hard 
and elastic. In color it varies from a reddish-gray to a 
reddish-brown. 

When present, the carotid body is found most commonly 
a little posteriorly to the bifurcation of the common carotid 
artery, lying between the internal and external carotids, and 
more closely united to one or the other of these. It is at- 
tached to the one on which it lies by the “ ligament of Mayer,” 


* Read before the New York Academy of Medicine, April 23, 1913. 
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through which it receives its blood supply. The body is sur- 
rounded by a dense fibrous (white and elastic) connective 
tissue capsule, from which prolongations are sent in, dividing 
the body into lobes, which are again subdivided into lobules. 
These delicate strands of connective tissue pass to the lobules 
and surround the “ zell-ballen”’ of the Germans. These com- 
plete the alveolar arrangement.of the structure, and are irreg- 
ular groups of large, rounded or polyhedral cells, epithelioid 
in character, lying closely adjacent to the endothelial layer of 
the capillary tufts. They have a clear protoplasm, and con- 
tain large, round, well-stained nuclei. The afferent artery, 
running in the “ ligament of Mayer,” subdivides to pass to the 
lobes and lobules. Here it breaks up into a rich capillary 
network or tuft lying about and intimately associated with 
the “ zell-ballen.”’ 

The nerve supply is abundant and is connected with both 
the cranial and sympathetic systems. It receives branches 
from the vagus and glossopharyngeal, superior laryngeal, and 
superior cervical sympathetic ganglion. Fibres pass from the 
vagus, glossopharyngeal and sympathetic to form a plexus in 
the angle of bifurcation just in front of the carotid body. 
Many fibres from this plexus penetrate the capsule of the 
organ. The capsule contains both medullated and non-medul- 
Jated fibres, and these pass in freely to the glomerular tufts 
and “ zell-ballen.” Ganglion cells are scattered and few in 
number. 

Embryology.—That the carotid bodies are derived from 
the sympatho-chromaffin system anlage, which buds off from 
the central nervous system in embryos of 20 to 30 millimetres, 
is the view expressed by Zuckerkandl.2 He says: “ The 
glandula intercarotica is associated with the plexus inter- 
caroticus. That it belongs to the chromaffin system was rec- 
ognized by H. Stilling. . . . Any attempt to derive this 
gland from a branchial pouch or from a thickening of the 
wall of a vessel must fail, since chromaffin cells can only be 
produced from sympatho-chromaffin tissue. . . . A. 
Kohn derives the chromaffin elements of the glandula inter- 
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carotica from the nerve anlage which passes from the upper 
cervical sympathetic ganglion between the two carotids. In 
a 44 millimetre pig embryo he finds in this plexus ganglion 
cells, some of which have a large and feebly staining nucleus, 
and believes that these latter cells represent the specific ele- 
ments of the carotid gland. Up to this time only scattered 
observations have been made on the glandula intercarotica in 
man. R. Paltauf investigated an embryo of 15 millimetres 
and a foetus of 45 millimetres. In the former the gland had 
not yet appeared, but it was present in the latter. According 
to Kohn, the cells of the anlage of the gland in a 19 milli- 
metre (N. L.) embryo resemble neither the small, deeply 
staining ganglion cells of the intercarotid plexus nor the 
chromaffin cells.” McMurrich, Bailey and Miller,4 and 
Heisler,> agree with this view as to the derivation of the 
carotid body. Keith® does not definitely commit himself, but 
suggests a derivation from the sympathetic nervous system. 

Of historical interest is the view, supported by Steide,’ 
Rabl,’ de Meuron ® and others, that they are derived from the 
third or fourth branchial cleft; and the later view of 
Kastschenko,!® Paltauf,!! and Monckeberg and others, that 
they are derived from the perithelium of the carotid arteries. 

The above view of Zuckerkandl is strongly supported by 
Stilling’s ** demonstration of cells in the “ cell balls” and in 
the stroma cells which stain brown with neutral salts of 
chromic acid. Kohn confirmed Stilling’s observation and 
calls these “chromaffin” cells. Similar cells are found in 
the medulla of the adrenal, in the pituitary and in the ganglia 
of the sympathetic nervous system. This group of structures, 
including the carotid bodies, is referred to as the “ chro- 
maffin ” system. 

Physiology.—As to the physiology of the carotid body 
there is but little positive knowledge. All investigations have 
proceeded along the line suggested by Stilling’s demonstra- 
tion of chromaffin cells in its substance. As the type of the 
chromaffin system, the suprarenal capsule, has to do with the 
regulation of blood pressure, as judged by its extract, the in- 
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vestigations into the function of the carotid body have been 
conducted along that line. Mulon,’° in 1904, prepared a 
watery extract of the carotid bodies of horses. With this, 
by injecting it into the veins of rabbits, he was enabled to 
produce a rise of blood pressure, and sometimes an accelera- 
tion of the force and rate of the heart beat. Gomez,'® work- 
ing in 1907 and 1908, prepared a glycerin extract of carotid 
bodies. With this he produced a fall of blood pressure in cats. 
Frugoni,!” in 1911, 1912, and 1913, prepared an extract of 
carotid bodies of young sucking calves in Ringer’s solution, 
4 c.c. of which was equivalent to the carotid bodies of a calf. 
By injecting this into the veins of rabbits, he was able to 
certainly cause the death of a rabbit of medium size with 4 
to 6c.c. Death occurred in about five minutes, and the pre- 
lethal symptoms were inconstant convulsive seizures, respira- 
tory paralysis, arrest of circulation, and hyperemia of in- 
ternal organs (anaphylaxis?). Intravenous injection of non- 
lethal doses caused a slight initial rise of blood pressure, fol- 
lowed by a fall of 20 to 30 millimetres of mercury. These 
phenomena are accompanied by feeble respiration and weak 
pulse. The same effects were obtained after severing the 
vagus and other depressor nerves. With isolated organs he 
was able to demonstrate a vasodilator effect. On the whole, 
he doubts the existence of an important internal secretion. 
Its not constant presence, the contradictory results of ex- 
perimental work, and the lack of clinical observation, indicate 
that the function, whatever it may be, is not important. How- 
ever, the different parts of the chromaffin system, while of 
common embryology, possess different functions. Thus, the 
medulla of the adrenal affects blood pressure, the cortex has 
to do with the development of the sexual apparatus, the pitui- 
tary seems to exert a trophic influence, etc. These varying 
functions of the different parts of the chromaffin system, 
together with the fact that the carotid body atrophies at or 
soon after puberty and full body development, suggest that 
when its function is established it will be in some way con- 
nected with trophic stimuli in body development. 
Pathology.—Pathological studies on the carotid bodies 
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are limited to the tumors, of which 60 have been reported, 
including the one described at length in this paper, and four 
cases furnished by prominent New York surgeons. Gomez ’® 
observed some cases of sclerosis of the body, particularly in 
cases of arteriosclerosis, but this was not more marked than 
the change in the intima of the arteries in other locations. I 
have recently had an opportunity of observing a case of tumor 
of the carotid body occurring in the service of Dr. John 
Edmund MacKenty, at the Manhattan Eye, Ear and Throat 
Hospital, where the patient applied for relief from the throat 
symptoms. These observations and the study of the case form 
the basis of this paper. 


Clinical History.—The patient, P. McD., male, Irish, driver, 
aged forty-one, presented himself at the clinic on January 14, 
1913, for a tumor of the neck, with aphonia and difficult breath- 
ing, pain in the throat and difficult swallowing. 

The family and past history were negative. The present 
illness began four months previously with loss of weight and 
increasing weakness. Six weeks previously he had noticed a 
hard tumor on the right side of the neck. The subjective symp- 
toms had been noticed three weeks previously. In the four 
months he had lost twenty pounds in weight and had been 
compelled to give up work on account of weakness. 

Examination.—Patient was a large robust man of 170 pounds. 
There was no marked evidence of cachexia. On the right side 
of the neck a hard tumor extended from the level of the angle 
of the jaw above to the clavicle below, and from the thyroid 
gland internally well into the posterior triangle. On palpation 
this tumor was board-like in hardness, there was no pulsation, 
and it was not movable in any direction, although the skin was 
freely movable over it. Auscultation over the tumor did not 
show any increase in the carotid bruit. Laryngeal examination 
showed paralysis of the right cord, and the larynx was displaced 
to the left. The chest was negative; pupils equal and reacted to 
light ; no involvement of the facial nerve. The Wassermann and 
Noguchi reactions were negative. 

He was sent to the hospital and a fragment of the tumor 
removed for diagnosis. In the laboratory this was divided into 
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two parts, one of which was hurried through the fixing solu- 
tions, the other being carried along slowly to secure more perfect 
fixation. The first part, cut into thick sections, showed a lymph 
node, much of which was normal or nearly so in structure. In 
places where the capsule was absent there was a definite infil- 
tration of the surrounding fatty tissue with small, dense, closely 
packed round cells. From this appearance, and the definite, 
sarcoma-like tumor, a diagnosis of probable lymphosarcoma was 
made. The second piece, which was not sectioned until after 
operation, revealed a structure such as will be described below. 

On the basis of this report the patient was readmitted to the 
hospital on January 23 for operation. The incision was carried 
along the anterior border of the sternomastoid from the angle 
of the jaw to the clavicle, and along the superior border of the 
clavicle to the trapezius. The skin, superficial and deep fascia, 
and the sternomastoid, were reflected in one flap. Raising this 
flap revealed a tumor extending from the upper border of the 
hyoid bone above down to and under the clavicle below. Ante- 
riorly it was in contact with the thyroid gland, while posteriorly 
it extended to the transverse processes of the cervical vertebrz. 
Roughly the tumor was 14 centimetres long by Io centimetres 
wide. The neoplasm was covered with a fibrous capsule. The 
surrounding tissue was adherent to the capsule, however, so that 
the line of demarcation was not sharp. It was lobular, dense, 
slightly elastic, friable. In color it was reddish-gray to red on 
section. An attempt was made to dissect it up from behind, but 
the growth was found to include the common carotid artery, 
internal jugular vein, pneumogastric and recurrent laryngeal 
nerves, and this attempt was abandoned. An incision was then 
made in the course of the common carotid artery and down to 
the artery and sheath, and an attempt was made to dissect the 
mass away from these structures. The neoplasm was so firmly 
adherent, however, that this was impossible. The portion of the 
tumor anterior to the vessels was then dissected away; hemor- 
rhage, which had been free and troublesome, but not dangerous, 
was checked, drainage inserted and the wound closed. The ex- 
posed common carotid was irregularly eroded and had the ap- 
pearance of a badly rusted iron pipe. 

Recovery from the anesthesia and post-operative shock was 
rapid and complete. There was no increase of laryngeal paral- 
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ysis, and no lung complications. The patient did well until 
January 30, when erysipelas intervened, with wound infection. 
There was rapid sloughing of flaps, with destruction of tissue, 
and the patient continued to grow weaker. On February 8 
there was a slight hemorrhage from the wound. On the goth a 
more severe hemorrhage necessitated tight packing, and there 
was a continuous troublesome oozing. On the next day the 
patient was taken to the operating room to stop the bleeding, 
which now had become serious. When the packing was re- 
moved and the wound opened there was a violent hemorrhage. 
A finger was inserted into the bleeding point to stop the hem- 
orrhage and it entered a hole in the common carotid. Liga- 
tures were placed below and above the bleeding point. An in- 
travenous infusion of 1000 c.c. of saline was given and the 
patient returned to the ward. The next day, February 11, the 
patient suffered from a left-sided paralysis, was comatose, and 
gradually weakened till death on February 13, three weeks after 
the operation. 


Pathological Findings—The tissue sent to the laboratory was an 
irregular, torn mass half as large as a man’s fist. In color it was red 
to reddish-gray. The torn surface presented a succession of lobules, 
appearing much like a mass of fish-roe. Extending over one side was 
a dense capsule, but no lobed appearance was visible. The specimen was 
hardened in formalin and alcohol, and embedded in celloidin and 
paraffin. Sections were stained with hematoxylin and eosin. 

On microscopical examination the sections presented along one 
side a thick connective tissue capsule, with connective tissue bands ex- 
tending from this into the depth of the tumor. These bands divided and 
subdivided, forming an alveolar structure. The connective tissue cells 
of these septa and of the capsule were long spindle-cells of sharp out- 
line, with a lance-shaped, slightly vesicular nucleus. Scattered through 
these bands in groups were many younger connective tissue cells, without 
definite cell body, and with oval, vesicular nuclei. 

The vascular supply of the tumor was abundant but anomalous. 
At no place were there well-formed blood-vessels, but the appearance 
was rather a succession of new formed blood spaces. Those running in 
the connective tissue stroma had a poorly defined vessel wall and were 
lined by irregular, jagged endothelial cells. Those in more intimate 
relationship with the alveolar part of the neoplasm presented only the 
endothelial lining, and the picture was the same as will be described in 
connection with the alveoli. Capillaries were present everywhere in the 
tumor, but were particularly abundant in those parts of the new growth 
which were richest in fibrous bands and septa. Many of the smaller 
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Composite drawing of typical fields of the tumor. A, blood space in intimate 
relationship with the cells of the alveoli; B, embryological remnant of gland; C 
newly formed connective tissue cells making up the trabeculae: D, vesicular cells 
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Microphotograph of tumor of the carotid body. 
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blood spaces and capillaries had only a thin membrane between the 
lumen and the cellular elements. 

The alveolar arrangement varied in different parts of the tumor. In 
places near the capsule the alveolar structure was regular and definite, 
while in older parts of the neoplasm this shaded off to a more diffuse, 
sarcomatous appearance. Some of the cell groups were round or irreg- 
ular in shape, while others appeared as columns of cells. But always, 
due allowance being made for the variations present in malignant growths, 
the structure was the same. The relationship between the tumor cells 
proper and stroma was definite and intimate, fibrils seeming to pass 
from the stroma between the cells of the alveoli, and in places fibrils 
seemed to pass out from these to join the stroma. The cells in the 
alveoli were large and irregularly polyhedral. The centrally placed 
nucleus filled but a small part of the cell. The nucleus was round or 
oval in shape, was vesicular, possessed a prominent nuclear membrane 
and a well-marked nucleolus. About this was a fibrillar network of 
protoplasm. From the angles of these polyhedral cells fibrils seemed to 
pass between adjoining cells and into the stroma. The size of these 
cells varied, but not more so than is usual in rapidly growing neoplasia. 
Evidences of mitosis were present in both stroma and the enclosed cell 
groups, but more frequent in the latter. Some of the alveoli seemed to 
be grouped about or were intimately related to the blood spaces. In 
such places there was a layer of intimal cells. Outside of this were 
one or two layers of smaller spindle-shaped to polyhedral cells and then 
the alveolar cell nests. Within and between the cells of the alveoli were 
many vacuole-like spaces. Those within the cells were doubtless arte- 
facts of fixation, but those between the cells present some evidence of 
being blood spaces. Monckeberg pictures them as such, but I think in my 
preparations the evidence was not conclusive. Whether his sections 
presented clearer pictures of this than my own, I am unable to say. 

Occasionally, there were small areas of the tumor resembling the 
embryological carotid body. These consisted of wide blood spaces with- 
out walls, within which were columns of polyhedral cells. These re- 
sembled in structure the columns of cells and blood spaces of the liver. 
except that in proportion to the cells the blood spaces were much wider. 

On the whole, the appearance was that of an endothelioma, but in 
places the structure was that of a loose sarcoma. The sections were 
variously diagnosed by competent men as carcinoma, sarcoma, endothe- 
lial sarcoma and endothelioma. This latter agreed with my own opinion, 
but I was never quite satisfied. When I took sections to Prof. James 
Ewing, of Cornell University Medical College, he suggested a tumor of 
the carotid body. Comparison of the structure of the tumor in this 
case with other reported tumors of the carotid body convinced me of 
the correctness of this diagnosis. 


The Literature —American literature on the carotid body 
begins with the careful paper by Keen and Funke?! in 1906. 
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Previous to this Charles L. Scudder, of Boston, reported a 
case of tumor of the carotid body in 1903, and Funke and 
McPhatter each one in 1904. Keen and Funke collected 27 
cases in the living and two cases which had been discovered 
at autopsy. I have been able to collect 31 additional cases, 
28 cases in the living, one examined at autopsy, although 
known to exist before death, and two discovered at autopsy. 
These are, numbering consecutively with Keen’s cases, as 
follows: 


30. Crcca.“—The patient, a man forty years of age, about four 
years previously had begun to notice a small pulsating tumor in the right 
carotid region. This slowly attained the size of a hazel-nut. There 
was an autopsy, as the man died of pneumonia. The tumor was found 
to be inclosed in a thick fibrous capsule, lying at the bifurcation of the 
common carotid, and was closely connected with the common carotid 
by a vascularized pedicle. The microscopic examination showed the 
tumor to be a primary angiosarcoma, which had developed at the ex- 
pense of the carotid body. 

31. Rivet.“—A woman, forty-nine years old, seven years previously 
had first noticed a swelling the size of a hazel-nut, at the level of the 
jaw, behind the ascending ramus. It was not painful, but had recently 
grown to the size of a turkey’s egg. The skin over it was movable, and 
the pulsations of the external carotid could be felt through it. At 
operation the tumor was dissected away from the carotid arteries. There 
was free hemorrhage, and after the operation there was aphonia and 
difficulty in swallowing. The removed tumor had the appearance of a 
goitre, but on consulting the literature it was identified as a tumor of 
the carotid body. The clinical diagnosis had been a parotid tumor or 
aberrant thyroid. 

32. Coox.”—The patient, J. W., a mulatto, aged 29, had a slowly grow- 
ing, painless lump on the side of his neck. This was a large mass extending 
from the tip of the mastoid to the level of the cricoid cartilage, and 
from the side of the thyroid gland to within 1.5 inches of the liga- 
mentum nuche. The mass had a peculiar, elastic feel, was slightly 
compressible but not movable, and had a pulsation synchronous with 
the heart beat and expansile in all directions. A harsh bruit was heard 
over the left common carotid, beginning beneath the clavicle and ex- 
tending to the tumor, while over the tumor a softer murmur was heard. 
At the operation hemorrhage was troublesome from the beginning, there 
being a constant oozing which could not be controlled with hzmostats. 
The carotid arteries and internal jugular vein were ligated, but this 
did not control the hemorrhage. The patient died within an hour of 
the operation. The removed tumor was 7 x 5 centimetres in size. Only 
in places was there a definite capsule. It was dark red on the surface; 
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on section, pearl gray tinged with red. The clinical diagnosis was 
probable carotid aneurism. 

33. Catucart.“—The patient, a white male, aged thirty-three, was 
operated on two years before the case was reported. When first seen 
there was a firm, movable tumor on the left side of the neck the size 
of a pigeon’s egg, but two months later this had increased to the size 
of a hen’s egg. This mass was not tender and he complained of no 
pain. There was some interference with swallowing, and he was deaf 
on the left side. At the operation there was free bleeding from the 
whole exposed surface, and as this could not be controlled it was found 
necessary to ligate the common, internal and external carotids. This 
new growth extended from half an inch below the bifurcation to two 
inches above, and surrounded all three arteries. The tumor and arte- 
ries were removed intact. As the jugular vein and pneumogastric 
nerve were not involved these were not injured. There was a well 
developed fibrous capsule sending septa within the structure, dividing 
it into alveoli-like spaces. There was no recurrence in two years. No 
diagnosis was made previous to operation. 

34. ZonpEK.”—In the case of a man sixty-three years of age a 
tumor had been noticed for nine years. It was on the right side of the 
neck at the level of the larynx. The swelling, which surrounded the 
common carotid at its bifurcation, gave rise to no symptoms, aside from 
a slight sensation of pressure. At operation the carotids were all 
ligated and cut. The patient made a good recovery, and was discharged 
three weeks after operation. 

35. Licin1.*—A man, aged twenty-eight, had a tumor on the right 
side of his neck for nine years. After the tumor had existed for five 
years, under the impression that it was an enlarged gland, the pul- 
sating mass was incised. There was free hemorrhage and a diagnosis 
of angioma was made. As the tumor continued to grow, and caused 
pain and dysphagia, the patient travelled from his home in Brazil, to 
Kocher, in Berne, Switzerland, to be operated on. On the basis of its 
location in the bifurcation of the common carotid artery, which could 
be traced through the tumor by palpation, and on the pulsation and 
elasticity, Kocher made a diagnosis of tumor of the carotid body. A 
tumor the size of a hen’s egg was dissected out of the angle of bifur- 
cation, which had been much widened by its growth. It was bluish in 
color and had the appearance of a soft sarcoma. The patient made a 
good recovery. On the basis of the histological findings it was called 
a “struma” of the intercarotid gland. 

36. BeitzKe.*—This case of tumor of the carotid body was found 
accidentally at the autopsy of a woman fifty-six years of age. It had 
caused no symptoms during life, and the woman’s death was due to 
severe general pemphigus complicated by pneumonia. A _ brownish-red 
tumor the size of a plum, of moderately solid consistence, was found in 
the angle of bifurcation of the left carotid artery. It was surrounded 
by a fibrous capsule, and was closely applied to the branches of the 
carotid, which showed no changes aside from a few yellowish spots, 
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the size of a lentil, on the intima. Upon the basis of the histological 
findings, the author proposes to designate this form of tumor as “ struma 
of the carotid gland,” or “struma intercarotica.” 

37- Doucias.*—A. E., female, aged twenty-three years, American. 
The tumor was painless, but increased slowly in size. There were no 
symptoms until one week before operation, when hoarseness developed. 
He found a mass 3.5 x 2.5 x 1.5 centimetres on the right side of the neck 
at the anterior border of the sternomastoid muscle. This was firm, 
smooth and freely movable laterally but not vertically. The skin was 
freely movable over the tumor, it was not tender, and a slight trans- 
mitted pulsation could be felt. At operation this tumor was found in 
the bifurcation of the common carotid artery. The capsule, which was 
exceedingly vascular, was adherent to the sheaths of the vessels, but was 
removed without injuring them or any of the nerves. Paralysis of the 
left vocal cord followed the operation, but recovery was complete. The 
clinical diagnosis before operation was tuberculous cervical lymph gland. 
The pathological diagnosis, by Dr. Norris, of Bellevue Hospital, was 
perithelioma of the carotid body. 

38. CoLtzy AND Downes.”—The patient, a man thirty-five years of age, 
four months before admission to the hospital noticed a swelling in the left 
sternomastoid muscle near its insertion. There was some difficulty in 
breathing while sleeping, and during the last two or three days there 
had been pain, in the muscle rather than in the tumor. Examination 
showed a tumor the size of an egg, on the left side of the neck, just 
internal to the angle of the jaw and apparently lying beneath the upper 
portion of the sternomastoid. It was smooth and symmetrical in outline, 
firm in consistence, and not tender. Examination of the pharynx showed 
a similar swelling on the left side nearly as large as the external tumor, 
pushing the tonsil and uvula over to the right side. At operation the 
external carotid and several branches were ligated. The tumor, exceed- 
ingly friable and matted to surrounding structures, was removed piece- 
meal, partly with a curette. The vessels were distorted, soft, and eroded. 
Recurrence took place promptly, and death occurred after four months. 
The removed tumor was of an alveolar type, and very malignant, causing 
death in eight months from the time it was first noticed. 

39. Corey.”—L. P. F., male, aged fifty-three, had a small tumor in the 
left parotid region for six years. This tumor, hard, painless, slightly 
movable, caused no inconvenience. As the tumor seemed to be getting 
larger and less movable, an operation for its removal was performed 
March 30, 1906. The deeply situated mass was enucleated, carrying with it 
the buccal branch of the facial nerve, which was entirely embedded in 
the growth. Paralysis of the buccinator and levator anguli oris occurred 
on the day following the operation, succeeded soon afterward by inability 
to close the left eye, and a little later by difficulty in pronouncing the 
letter “p.” Later there was almost complete paralysis of the facial nerve 
and some branches of the fifth. The tumor recurred locally, followed by 
death in eight months with symptoms of brain involvement. Microscopi- 
cally the tumor is described as a “a sarcoma of the mixed-cell variety. 
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A great part of the tumor is made up of fibrous tissue, which more or less 
surrounds the sarcoma cells. In the centre of the sarcomatous areas are 
patches of degeneration. The alveolar arrangement of the large sarcoma 
cells lead one to conclude that their origin is from the tissue surrounding 
the blood-vessels.” 

40. Green.”—Miss A., aged seven, had a tumor the size of a pul- 
let’s egg on the right side of the neck, just beneath the sternomastoid 
muscle, on a level with the bifurcation of the common carotid artery. 
It had been growing very slowly for two years, but gave rise to no 
symptoms. The tumor was removed by ligation of the three carotids, 
which it involved. This was followed by right sided paralysis, from 
which she never entirely recovered. The tumor was very vascular and 
bled freely. 

41. Green."—Mrs. B., aged forty-five, had had a slowly growing 
tumor on the side of her neck for 17 years. It was lying beneath the 
anterior border of the sternomastoid muscle, was movable, elastic, and 
slightly pulsating. At operation it was found to extend from the angle 
of the jaw to near the clavicle. It was bluish in color and very vas- 
cular, bleeding freely whenever injured. The carotids were surrounded 
and the internal jugular vein and pneumogastric nerve were attached 
to its surface. As removal would have involved ligature of all the 
carotids and the internal jugular vein, with probable injury to the pneu- 
mogastric, hypoglossal, glossopharyngeal and descending noni nerves, 
it was left in situ. The clinical diagnosis had been a vascular tumor. 
Neither of Green’s cases were examined histologically. 

42. MAKara.*—A boy eighteen years old, had, two years previously, 
first noticed a small tumor on the right side of his neck. At the time 
of operation this had reached the size of a pigeon’s egg, and interfered 
with swallowing. The tumor was excised by ligation of the common, 
internal and external carotids, the jugular vein and nerve trunks being 
preserved. On the second day after operation the patient developed fever, 
promptly followed by hemiplegia and dysphagia. Death resulted on the 
third day from softening of the brain due to interference with the blood 
supply. The removed tumor was 4 x 3.2 x 3 centimetres, enclosed in a 
fibrous capsule. Histological examination showed the usual alveolar 
structure of a tumor of the carotid body. The clinical diagnosis had been 
an accessory thyroid. 

43. ALezais and Preyron.”—These authors report a case of malig- 
nant degeneration of a tumor of the carotid gland. The tumor, dis- 
covered at the autopsy of an adult, was adherent to the three carotids, 
the internal jugular vein, and the aponeurotic muscular sheaths. In 
places there was the ordinary perithelial type of neoplasm of the carotid 
gland; in other places a tumor of the type of pavement epithelium, 
tubular or lobulated. The two types were intermingled, but the first type 
was more abundant near the periphery, while the second type was more 
abundant in the deeper parts. The cortical layers contained areas show- 
ing transition from the usual type of carotid gland tumor to the epithe- 


lial type. 


| 
| 
} 
| 
| 
| 
| 
. 
| 


752 CALLISON AND MACKENTY. 


44. Kuznetsorr.°—A female, aged forty-eight, had a_ right-sided 
tumor which had existed for two years, and which grew rapidly in the 
past six months. There was a swelling the size of a walnut in the course 
of the common carotid artery, which was movable laterally but not 
horizontally. She suffered occasionally from sticking pains. The patient 
was operated on in 1907. The external carotid was ligated, the tumor 
being dissected away from the other carotid arteries. The removed 
tumor was encapsulated, and was the size of a large plum. Recovery 
was complete without complications. The clinical diagnosis was between 
a cervical lymph adenitis and a tumor of the carotid gland. 

45. Licin.”—Kuznetsoff refers to a case in which he assisted a Dr. 
Ligin to remove a tumor from a young soldier. It had been necessary 
to resect all the carotids. He classes it as a tumor of the carotid gland 
with recovery. 

46. Donromistorr."—A male, forty-one years old, had a left-sided 
tumor for 17 years, with rapid growth for one year. This tumor was 
in the superior carotid triangle. It was operated on in 1900 by Salishteff. 
All three carotids were ligated and removed. The internal jugular vein 
and pneumogastric nerve were cut. The tumor grew about the common 
carotid artery, and when removed it was egg-shaped, 7 x 5 x 4 centi- 
metres in size, very firm, reddish-gray on section. It had been diag- 
nosed as a tumor of the thyroid gland. Death occurred one day after 
operation. 

47. DosromisLorr."—A female, aged twenty-five, had a tumor on 
the left side of her neck for seven years. Two years previously it had 
taken on rapid growth. It was located at the bifurcation of the common 
carotid, beneath the sternomastoid muscle, and extended up to within 
a finger’s breadth of the lobe of the ear. The larynx was displaced to 
the right. There was transmitted but not expansile pulsation. Lateral 
movement was free, but vertical movements were restricted. At opera- 
tion, in 1906, many veins were ligated and the arteries dissected out. 
While the posterior portion was being dissected hemorrhage was free. 
It was an encapsulated tumor 9.5 x8 centimetres. The patient recovered, 
but the left pupil remained dilated and the conjunctiva injected. 

48. Woot.ey and Fee.“—A woman, sixty-eight years old, had suf- 
fered from goitre five years. Two years ago she noticed a tumor on the 
right side of her neck. When examined it was 2.5 inches long by 1.5 
inches wide. The larynx was pushed to the left. When the patient was 
examined on her back a bruit was heard over the tumor, but when her 
face was down this disappeared. There was a transmitted but not ex- 
pansile pulsation. Vertical movement was free, but there was no 
horizontal movement, as the tumor was attached to the thyroid gland. 
The consistence was that of a large, non-pulsating lymph gland. 
At operation the tumor was removed, together with the bifurcation of 
the common carotid artery. The removed tumor was 6.5 x 3 x 3 centi- 
metres and weighed 35 grammes. On microscopic examination there 
was distinct evidence of a sarcomatous change occurring in the tumor. 
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The patient did well for a while after the operation, but died 23 days 
later from an apparent septicemia. 

49. SinusHin.“—In a paper read before a Moscow medical society 
Sinushin refers to a second case coming under his observation. The 
patient was a woman forty-eight years old, and the report was made two 
years after the operation. There were no symptoms other than a gradu- 
ally increasing swelling. At operation a typical tumor of the carotid body 
was found in the bifurcation of the common carotid artery, pushing the 
branches wide apart. The data given is very meagre, but gross and 
microscopic photographs leave no doubt as to the nature of the growth. 

50. Cutari.“—The patient, a man thirty-nine years of age, had 
noticed a tumor the size of a hazel-nut on the left side of his neck three 
and one-half years previously. It was smooth, freely movable, and the 
only symptom was a slight burning sensation. After a few months’ dura- 
tion it began to grow slowly, and about once a week he had attacks of 
pain radiating to the left side of the chest. As the tumor continued to 
grow these attacks became more frequent, often occurring several times 
in the 24 hours, and the pain became so intense the patient was unable 
to work. On examination Chiari found, in a position corresponding to 
the bifurcation of the common carotid, a hard smooth tumor the size 
of a pigeon’s egg. It was only slightly movable, and a transmitted pulsa- 
tion could be felt through it. At operation the tumor was matted to 
the surrounding tissues. The external carotid was ligated, and the descend- 
ing branch of the hypoglossal nerve divided. The tumor was then dis- 
sected away from the internal carotid and lifted out of the widely dis- 
tended angle of bifurcation. Microscopical examination revealed the 
usual structure of tumors of the carotid body. He rejects the idea of a 
hyperplasia of the normal gland, as not all the elements of the normal 
structure enter into the tumor formation. Notable is the absence of 
ganglion cells in the tumor. 

51. Hotraenper."—On May 22, 1912, Hollaender demonstrated a 
tumor of the carotid body before the Berlin Medical Society. The tumor, 
the size of an egg, had occupied the upper triangle on the left side of the 
neck of a young actress. The only complaint of the patient was the dis- 
figurement, but on examination a mild exophthalmus was observed. The 
larynx was displaced to the right. At operation the tumor was found 
to surround the external carotid, but was dissected away from it and 
the widened angle of bifurcation without sacrificing either of the carotids 
or any of the nerves. A mild disturbance of the recurrent nerve persisted 
for several days, but disappeared completely. No diagnosis was made 
previous to operation. 

52. Ranpisi.*—The patient, a woman fifty-five years of age, nine years 
previously had noticed a tumor on the right side of her neck, at the level 
of the thyroid cartilage. This swelling had very slowly increased in size, 
but aside from the deformity there were no symptoms. At examination 
there was a tumor the size of a lemon, of regular, rounded shape, and elastic 
on palpation. There was a faint pulsation, transmitted but not expansile. As 
aneurism and malignant growth could be ruled out from this history and the 
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examination, an operation was decided on. The tumor was found lying 
on the anterior surface of the carotid arteries, involving the upper two- 
thirds of the common and a considerable distance along the internal 
and external. Paralysis of the right vocal cord followed the operation, 
although there had been no injury of the recurrent laryngeal nerve. 
From the histological examination the author calls the tumor an angio- 
myxoperithelioma. 

53. Bonit."—A woman, thirty-four years of age, four years pre- 
viously had first noticed the presence of a small swelling on the right side 
of the neck. This was the size of a small nut, was free from pain, 
spontaneously or elicited by pressure, and it was on a level with the 
angle of the jaw. Four months before coming under observation this 
tumor began to enlarge, became painful, and the patient became con- 
scious of pulsation. On examination a soft, elastic tumor the size of an 
orange was found, pulsating synchronously with the carotid artery. It 
was somewhat reducible on pressure, but did not fluctuate. The location 
of the tumor in the bifurcation of the carotid, its intimate relation with 
the artery, the pulsations of which it transmitted, suggested a tumor of 
the carotid body. The tumor was removed by ligation of the common, 
external, and internal carotids, the jugular vein and pneumogastric and 
sympathetic nerves being dissected away from it. There were no post- 
operative sequelz, and the patient remained well at the time of the report, 
two years after the operation. The histological examination suggested 
a fibrohemangio-endothelioma. The author is in doubt as to the correct 
histological diagnosis, and leaves the question open as between a carotid 
perithelioma and a carotid adenoma. 

54. Matuews.“—The patient, H., a male, twenty-five years old when 
first seen, was unable to definitely fix the appearance of a tumor on the 
left side of his neck, but thought there had always been a fulness there. 
The history, however, was quite definite of a growth for three years. In 
recent months there had been a modification of the voice. Examination 
showed a man in fairly good health. There was a swelling under the 
left sternomastoid muscle, which was ill defined and extended upward 
to the jaw and base of the skull and downward to the thyroid cartilage. 
Over this there was a bruit synchronous with the carotid pulsation. 
Pressure over the carotid suppressed the bruit, but did not reduce the 
size of the tumor. The left tonsil protruded to the median line, was 
smooth, not inflamed, and hard. The left side of the tongue was paralyzed 
and atrophied. Dr. Mathews attempted an operttion at the General 
Memorial Hospital on May 9, 1911. The external jugular vein was 
ligated, and some pieces were removed from the mass, which infiltrated 
the surrounding tissue, leaving no definite outline to the tumor. Venous 
bleeding was profuse, although the internal jugular was about empty. 
As removal of the entire growth would have required extirpation of 
the common, internal and external carotids and the internal jugular 
vein, with all the important nerves of that side, and probably also the 
lateral wall of the pharynx, the wound was closed, leaving the tumor 
in situ. Primary union followed. This patient visited Dr. Duncan 
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MacPherson in the summer of 1913 for a growth in his left ear, which 
was removed at the Post-Graduate Hospital July 1, 1913. The operation 
was interfered with by the severe pulsatile bleeding. No histological 
examination was made of the growth, owing to loss of the specimen. 
Following a positive Wassermann, two injections of salvarsan were 
given with some apparent improvement. The patient continues to work 
as a street-car conductor, but has a contracted pupil on the left side and 
there is a stiffness of the neck. (Microscopical examination of a poorly 
prepared section from the mass removed by Dr. Mathews convinces 
me this is an undoubted tumor of the carotid body.) (Presented before 
the New York Surgical Society, October 22, 1913.) 

55. DaCosta.“"—March 3, 1913, before the Philadelphia Surgical 
Society, DaCosta presented a specimen of a tumor of the carotid body, 
which he had removed from a woman thirty-six years of age. The 
tumor had been noticed 16 years previously, but growth had been slow 
until six months before operation. During this six months the tumor had 
grown more than in the 15% years before that time. The diagnosis, 
made before operation, was based on the slow growth for years; the 
carotid pulsation, which lifted the tumor at every beat of the heart; the 
absence of expansile pulsation; the free movement laterally but not 
vertically. The tumor, the size of an English walnut, was removed by 
ligation of the external carotid, it being dissected away from the internal 
carotid and jugular vein. The pathological diagnosis was perithelioma. 

56. LirrentHAL.“—A woman, M. C., about thirty-eight years old, 
was admitted to Mt. Sinai Hospital in April, 1906. Ten months before 
she had first noticed a tumor the size of a marble which at first increased 
slowly in size, but for ten weeks before admission had grown so rapidly 
that when she entered the hospital it was enormous, extending from the 
trapezius posteriorly across the median line in front. There were severe 
“neuralgic” pains in the head and there was hoarseness from paralysis 
of the right vocal cord. The tumor felt hard and solid but was not at- 
tached to the skin. There was no discoloration. On April 6, Dr. Lilien- 
thal removed a specimen for examination, considering the case inoperable. 
On July 6, in order to relieve suffocative symptoms, Dr. Elsberg, his 
associate, attempted to extirpate the mass and succeeded in removing 
about half of it. She left the hospital about three months later, returning 
the following March with a huge fungating mass. She died the same 
month of repeated hemorrhages. Dr. Mandelbaum, pathologist to the 
hospital, examined the original specimen and also the larger portion which 
had been later excised. His report is hemangioma arising from perithe- 
lium. The cells are uniform, varying but little in size and appearance, thus 
differing from the usual type of malignant tumor. 

57. LiienTtHAL.“—October 8, 1913, before the New York Surgical 
Society, Dr. Lilienthal presented a case of tumor of the carotid body, 
with the following report: “This woman was presented by me in the 
spring of 1909 before this society. At that time she was fifty-six years 
old, and stated that she had had a small lump in the side of her neck for 
30 years. For five years before she had consulted me this had increased 
considerably in size, and during one year it had grown rapidly, so that 
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she became alarmed. The diagnosis of tumor of the carotid body was 
made before the operation because of the hardness, the location, the 
long history, and because I had had the opportunity to examine a similar 
case, and afterward to operate on it, some years before. That patient 
died about two years after the operation of relapse with cachexia, but 
with no secondary or metastatic growths. The histological diagnosis, as 
in the present case, was made in the laboratory of Mt. Sinai Hospital. 
The tumor in my patient to-night was the size of an egg at the time of the 
first operation. There were firm adhesions to the internal jugular vein 
and to the carotid artery, so that it was necessary to ligate both of these 
vessels close to the clavicle, and using them and the freed tumor as 
tractors it was possible to shell out the pneumogastric nerve and ligate 
the internal and external carotid arteries and also the jugular vein in 
their upper portions. The day after the operation there was aphasia and 
well-marked right hemiplegia. The left eyeball was soft and its pupil 
contracted. In a few days all symptoms except the contraction of the 
pupil had disappeared. The pupillary contraction was probably due to 
injury of the superior cervical sympathetic ganglion. The aphasia was 
central. There was no aphonia. . . . DaCosta states that the ap- 
parent pulsation in these tumors is transmitted from the arteries. In 
the patient presented here to-night it appears to me that the tumor 
itself undoubtedly pulsates. I consider the case inoperable, and the 
patient now shows signs of cachexia.” ; 

58. GraHam.“—A male, age twenty-seven, was admitted to Lake- 
side Hospital, Cleveland, October 27, 1906, with a tumor on the right side 
of his neck that had existed for ten years. The tumor, not visible but 
palpable in its early stages, was free from pain and discomfort, and had 
been discovered accidentally. There had been severe headaches, the eye 
had been inflamed and the pupil irregular. During the six weeks previous 
to admission to the hospital the patient had suffered from sharp, shoot- 
ing pains radiating to the left ear. At the operation, by Dr. Crile, a tumor 
5x4xX3 was removed by “ligation of all the carotids. The recurrent 
laryngeal and the superior cervical sympathetic nerves were divided. 
The hypoglossal nerve was adherent to the tumor and was deflected from 
its course. During the operation there had been free bleeding, difficult 
to control, and at its conclusion the patient was suffering from severe 
shock. The next day the left pupil was contracted and the left eye paretic, 
and the patient suffered marked hoarseness. Weakness of the calf 
muscles and the arm developed after ten days, but recovery was complete. 
There has been no recurrence to date. Histological examination showed 
the growth to be a tumor of the carotid body. 

590. GRAHAM.“—A male, aged twenty-seven, was admitted to the 
Lakeside Hospital March 12, 1913, with a diagnosis of tumor of the 
right tonsil. The tumor was known to have been present for seven years, 
and during that time it had not increased much in size. There was no 
pain and no difficulty in breathing or swallowing. The growth pushed 
far into the pharynx, reaching to the uvula. Externally it extended from 
the ear to the angle of the jaw, was smooth, round, and about the size 
of a small egg. It was slightly movable from side to side but not up 
and down. The right submaxillary glands were enlarged. Dr. Crile 
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removed the tumor, 5.5 x 4.5x 2.5 centimetres, by ligation of the external 
carotid artery and internal jugular vein. A portion of the vagus was 
resected, the hypoglossal nerve laid bare but not injured. After the 
operation the right pupil was contracted and irregular, and there was 
marked hoarseness. Both these conditions were present at the time of 
discharge, one month later. Histological examination showed a typical 
tumor of the carotid body. 

60. CALLIson and MacKenty.—The case reported in this paper. 


Recapitulation.—In the 60 cases of tumor of the carotid 
body four cases (28, 29, 36, 43) have been found at autopsy. 
Two (25, 30) were examined post mortem, although the 
existence of a tumor had been known when death occurred 
from other cause. The remaining 54 cases have come to op- 
eration. In four (41, 54, 56, 60) the tumor was laid bare, only 
to find such extensive involvement that nothing could be done. 
All three carotids were ligated in 32 cases, the external only 
in seven cases. In 15 cases the tumor has been dissected away 
from all the vessels, or dissected away from the common or 
internal carotids after ligation of the external. In eight cases 
recurrence took place, in six of these (5, 7, 14, 24, 37, 39) after 
the tumor had been dissected away from the blood-vessels, 
in two cases (38 and 57) after complete removal of all the 
carotids. In one case examined after death (26) there were 
metastases in the liver. Of the 54 patients operated on, 42 
have recovered and 12 died. But to these twelve deaths must 
be added four from recurrence and six other speedy deaths in 
prospect from recurrences known to exist when the case was 
reported, or 22 deaths in 54 cases. In one other case the patient 
probably died as a result of the tumor. The causes of death 
have been: In cases 1, 6, II, 23, pneumonia, in all of which 
the pneumogastric was divided or resected at the operation; in 
cases 3, 32, and 56, hemorrhage; in cases 22 and 41, cerebral 
anemia; in case 27, acute cedema of the lungs; case 45, not 
stated; in case 47, septicemia; in case 60, infection and 
hemorrhage. 

In addition to this mortality, however, other accidents 
have arisen in the patients who survived. In cases 2, 12, 26 
and 40 the patients have had hemiplegia with aphasia. In 
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four the voice has been affected, and there has been more or 
less dysphagia. In one there has been such tracheal irrita- 
tion as to produce a constant cough. In five the tongue has 
deviated to one side. In four there has been an altered pupil, 
in one conjunctival injection. In four cases the face has been 
partly paralyzed. 

Etiology.—The etiology of tumors of the carotid body is 
wrapped in the same obscurity that envelops the causation of 
other neoplasia. A study of the ages of reported cases seems 
to offer some justification for von Heinleth’s ** observation 
that the carotid body reaches full development between 20 
and 30, and then either atrophies or goes on to tumor forma- 
tion. These ages, by decades, are: Up to 20 years, 3 cases; 
21 to 30 years, 13; 31 to 40, 12; 41 to 50, 14; 51 to 60, 10; 
over 61,5. In three cases the age is not stated. It is thus seen 
that in 57 cases in which the age is given, 39 occurred be- 
tween the ages of 20 and 50. This is accentuated by a study 
of the duration of the cases. In the younger individuals, the 
duration is short, while in older persons the duration is of 
much greater length, 17 years in cases 39 and 45. The sexes 
are equally affected—31 males and 28 females, with the sex 
not stated in one case. 

The Nature of the Growth—These tumors usually have a 
long history of slow growth. During this period they may 
manifest the characteristics of a benign neoplasm. They are 
encapsulated, do not invade the surrounding tissues, do not 
return if completely removed, and give rise to no symptoms 
other than the deformity. -Complete removal is, of course, 
difficult on account of their location. Later they may take 
on rapid growth and assume the characteristics of a mildly 
malignant tumor, recurrences and metastases being reported, 
but the cachexia and anemia of a malignant growth are not 
present. Considering this history, and on the histological 
structure, Beitzke, in his case, and Kocher, in the case re- 
ported by Licini, designate the condition as a “ struma.” Their 
uniform classification in one of the tumor groups is not pos- 
sible because of the varying structure of the tumor in some of 
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the cases. They have been most usually diagnosed as endothe- 
liomata or peritheliomata. The structure of the case here re- 
ported is more closely allied to the endotheliomata than any 
other form of tumor. Leithoff,** in the case reported by von 
Heinleth, and Woolley, in his own case, lay stress on the sar- 
comatous change occurring in the new growth. Alezais and 
Peyron describe a change in their tumor which seems to be 
carcinomatous. This is, so far as I have been able to dis- 
cover, the only recorded case in which apparent epithelial 
change was present. Cecca reports his case as primary angio- 
sarcoma. Until a more definite determination of their nature 
has been made, the best term to use in their diagnosis is simply 
“tumor of the carotid body.” 

Symptoms.—The symptoms of tumor of the carotid body 
are both subjective and objective. 

Subjective Symptoms.—The patient may present himself 
at an early stage of the growth, because of the deformity, and 
desire cosmetic betterment; he may come at a later time, 
because of fear of the consequences of a rapidly growing 
tumor of the neck; or he may only present himself for relief 
from some of the symptoms caused by the progressive damage 
done by the tumor, as in the case here presented. 

In the first case he will complain of no symptoms but the 
deformity of a tumor of the neck. There is no pain or tender- 
ness, and he only asks for cosmetic improvement. 

In the second and third stages the symptoms are due to 
involvement of the cranial and sympathetic nerves. The 
number and severity of the symptoms will depend upon the 
extent to which the tumor has grown. There may be diffi- 
culty in phonation or swallowing, or an annoying cough may 
be present. He may complain of deafness or conjunctivitis. 
There may be, at a late stage, some pain as nerve trunks are 
being included in the growth. On the whole, the subjective 
symptoms are surprisingly few. 

Objective Symptoms.—The objective symptoms are more 
numerous and constant than the subjective. The findings on 
examination will vary according to the stage at which the 
patient presents himself. In the early stage there is a tumor 
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from the size of a robin’s egg to one that can just be pal- 
pated. It is underneath the sternomastoid, or at its anterior 
margin, on a level with the upper border of the thyroid car- 
tilage. It is egg-shaped, single, discrete, firm, elastic, mov- 
able laterally but not vertically. There is a pulsation, trans- 
mitted but not expansile. A stethoscope placed over the tumor 
will reveal a distinct bruit in most cases. As the tumor pro- 
gresses the picture changes, and more and more structures are 
involved. Perhaps the most constant of the later symptoms 
is the paralysis due to involvement of the recurrent laryngeal 
while its fibres are still within the vagus. These reveal them- 
selves as paralyses of the cords and other laryngeal and 
pharyngeal muscles, leading, to difficult phonation and deglu- 
tition. The larynx may be congested and catarrhal. The 
pupils may be irregular and fail to react to light on the affected 
side. When the tumor becomes more extensive and invades 
surrounding structures its mobility may be distinctly less. At 
this stage the larynx may be pushed to one side, or the tumor 
may bulge into the pharynx. 

Differential Diagnosis.—The first difficulty in the way of 
making a diagnosis of tumors of the carotid body is their 
rarity. Were they more common the diagnosis would be com- 
paratively easy. But when one is encountered its true nature 
is not suspected. Seven have been recognized before operation. 
These were by Reclus and Chevassu, Kopfstein and Maydl, 
Da Costa (two), Kocher in the case reported by Licini, Boni, 
and by Lilienthal in his second case. Kuznetsoff narrowed 
his tumor to a lymph adenitis or a tumor of the carotid body. 
Keen thinks he would recognize another one if it should come 
under his observation. 

Tumors of the carotid body must be differentiated from 
cervical lymph adenitis, early metastatic carcinoma of the 
lymph glands, sarcoma, particularly lymphosarcoma and sar- 
coma of the lymph glands, lipoma, fibroma, aneurism, 
branchial cyst, gumma, Hodgkin’s disease, aberrant thyroid 
and Bezold’s perforation of the mastoid. It is only when 
these conditions occur in the superior carotid triangle that a 
differentiation must be made. 
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Cervical lymph adenitis is usually multiple, and as a rule 
these nodes invade the surrounding tissues and are matted 
together. They may be tender. Reclus says they are entirely 
hard or entirely soft. If the nodes attach themselves directly 
to the large arteries of the neck, and are very hard, there may 
be a transmitted pulsation. Finally, the history, with the sub- 
cutaneous tuberculin test, with its associated rise of tempera- 
ture and aggravation of the local picture, may decide their 
nature. 

In carcinoma the primary focus can usually be located, the 
nodes are usually multiple, are rapidly growing, of stony 
hardness, and later there will be increasing cachexia and 
anemia. Carcinoma usually invades the surrounding tissues, 
so that motion in all directions is limited. 

Sarcoma is rarely limited to one lymph node, but several 
closely connected glands will be involved. There is move- 
ment in all directions in the early stages, and no transmitted 
pulsation. Pulsation and murmur rule out lymphosarcoma, 
according to Kopfstein. 

Fibromas are more superficial, harder, and more movable 
than carotid tumors, and are rarely found in this location. 
Should one occur, however, its differentiation would be 
difficult. 

Lipomas have a woolly feel, are softer, more superficial 
and less uniform. They lack the pulsation of a carotid tumor, 
and are movable in all directions. 

Branchial cysts are usually superficial, but they may reach 
to the deep structures of the neck. As a rule they are con- 
genital. Fluctuation is usually present. After being satisfied 
that the condition is not an aneurism, aspiration will demon- 
strate the nature of a cyst, as either a light colored or cloudy 
fluid will be obtained. 

Hodgkin’s disease gives multiple nodes, movable, and is 
bilateral from the first. In density they are intermediate 
between malignant tumors and tuberculous glands. The nodes 
feel like lipoma, but are more deeply situated. 

Syphilis of the glands gives an adherent, hard, matted 


= 
=< 


762 CALLISON AND MACKENTY, 


mass, and there is usually other evidence of syphilis. The 
Wassermann and Noguchi reactions will aid in the diagnosis, 
when positive, or a therapeutic test may establish the nature 
of the swelling. j 

Aneurism gives rise to an expansile pulsation, the pulse on 
the affected side is delayed in the temporal arteries, and there 
is a gurgling murmur over the tumor. 

Kopfstein excludes aberrant thyroid by the absence of an 
enlarged thyroid gland. Reclus says he has never seen aber- 
rant thyroid gland as high as the thyroid cartilage. 

The differential diagnosis, hard as it is on paper, is yet 
more difficult in actual practice. After the surgeon has ex- 
hausted every diagnostic means at his command, he will still 
be in doubt as to the nature of the tumor he is considering. 
It then becomes necessary to remove a fragment of tissue for 
pathological diagnosis, or to proceed in ignorance of the nature 
of the growth with which he is dealing. 

Surgery.—The detailed surgical treatment of tumors of 
the carotid body is beyond the proper bounds of this paper. 
Yet some suggestions from a pathological viewpoint may not 
be amiss. The history of this tumor shows it to be, in its 
early stages, a benign tumor, which later takes on a malig- 
nant growth. The surgical treatment, therefore, for purposes 
of consideration, can be divided into two cases. A diagnosis 
is rarely made in the early, benign stage, but an operation is 
attempted under some mistaken diagnosis, and then the true 
nature of the tumor is discovered. If now the tumor is not 
closely adherent to the arteries, except through the “ liga- 
ment of Mayer,” it seems safe to dissect it away from the 
bifurcation. Keen advises against this, but I can see no ob- 
jection if a close watch is kept for recurrence and then such 
further operative procedures taken as the case may demand. 
On the other hand, if the tumor surrounds the arteries, is 
closely adherent to the wall, and other structures are included 
in the surface of the growth, then an attempt to dissect away 
the mass must be condemned. Five recurrences out of fifteen 
in which this has been attempted argue strongly against it. 
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The surgeon may now close up the wound, leaving the tumor 
in situ, as Green did; or he may remove the tumor-and arteries 
together, the usual course pursued. This involves ligation of 
the common, internal and external carotid arteries, also prob- 
able ligation of the internal jugular vein, and the attendant 
danger of injuring the pneumogastric, hypoglossal and other 
nerves. The surgery now changes from that of a tumor of 
the carotid body to that of the carotid artery. As this is one 
of the most formidable and dangerous operations the surgeon 
is called upon to perform, each must decide for himself the 
course to be pursued. 

In closing I wish to thank Drs. Mathews, Lilienthai, and 
Coley for the personal cases they have given me; Prof. Ewing 
for his suggestions as to the nature of the tumor; Dr. H. T. 
Brooks for suggestions in the preparation of the paper, and 
Mr. Wm. S. Dunn, of the Photographic Department of Cornell 
University Medical College, for furnishing the microphoto- 
graph used in the illustration. 
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THE EARLY DIAGNOSIS OF HYDRONEPHROSIS 
BY PYELOGRAPHY AND OTHER MEANS. 


BY J. W. THOMSON WALKER, F.R.C.S., 


Surgeon to the Hampstead and North West London Hospital; Assistant Surgeon to 
t. Peter’s Hospital for Stone and Other Urinary Diseases. 


In dealing with a new and unfamiliar method of diagnosis 
such as pyelography it is not unreasonable to ask where the 
necessity for its use arises. To meet this question I shall 
preface my remarks by a short account of our means of 
diagnosis of hydronephrosis, and their practical value. Hydro- 
nephrosis, as we know it clinically, presents two stages in its 
development. There is a stage during which symptoms alone 
are present and a stage where a swelling is constantly or 
intermittently found in the loin. 

I take it that when a large permanent swelling is present 
there can seldom be any remarkable difficulty in making a 
diagnosis, first, of a renal tumor and then of the hydro- 
nephrotic nature of the tumor, none at least which is not 
generally recognized and the salient points in the differential 
diagnosis of which are not worn threadbare by constant repeti- 
tion. Diagnosis in this, the second stage, need not therefore 
concern us here. 

Two questions do, however, arise in regard to this second 
stage of hydronephrosis, which have a very direct bearing on 
our subject. In the first place what amount of damage has 
the kidney sustained? In other words, what is the value of a 
hydronephrotic kidney? And second, if the obstruction is 
relieved will the kidney return to its normal state? Space does 
not permit of full discussion of these important questions, only 
the briefest reference to them is possible. 

1. In the fully developed hydronephrosis the wall of the 
sac is reduced to half or one-quarter of an inch in thickness. 
In this the renal tissue is spread out over a large area and 
there is an advanced degree of interstitial nephritis. 
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The functional value of such a kidney is greatly impaired. 
The percentage of urea is diminished. The following is the 
result of 8 examinations made in a case of movable hydro- 
nephrotic kidney: 


Left kidney Right kidney 
(hydronephrotic). ealthy). 
Urea 0.45 per cent. Urea 1.4 per cent. 
Urea 0.55 per cent. Urea 1.5 per cent. 
Urea 0.68 per cent. Urea 0.93 per cent. 
Urea 0.45 per cent. Urea 0.89 per cent. 
Urea 0.49 per cent. Urea 0.9 per cent. 
Urea 0.5 per cent. Urea 1.0 per cent. 
Urea 0.6 per cent. Urea 1.0 per cent. 
Urea 0.55 per cent. Urea 1.0 per cent. 


Variations in the elimination of sodium chloride and phosphates follow 
those of urea. The methylene blue test shows a corresponding reduction 
in the functional power as the following observations show: 


Healthy kidney. Hydronephrotic kidney. 

Elimination of blue: 

Commenced fifteen minutes. Commenced three hours. 

Quantity satisfactory. Quantity very small. 

Duration 4 days. Duration 3 days. 
Elimination of chromogen: 

Commenced fifteen minutes. Commenced six hours. 

Quantity satisfactory. Quantity greater than blue. 

Duration two days. Duration three days. 


Significant figures are also obtained by the use of phloridzin. In a 
case of calculous hydronephrosis the injection of 5 mg. phloridzin gave 
the following result: 


Right healthy kidney. Left hydronephrotic kidney. 
Sugar, .510 gramme. Trace. 


In a case of bilateral hydronephrosis the intramuscular injection of 
5 mg. of phenol-sulphone-phthalein was followed by staining of the urine 
in 29 minutes. The left kidney was completely blocked and no urine 
passed, the urine from the right kidney showed a percentage of the 
coloring material of 3.25 during the first hour and 2.25 during the second 
hour instead of 40 to 60 per cent. during the first hour and 20 to 25 per 
cent. in the second hour observed in the normal individual. 


But although the function of these kidneys is greatly 
impaired they are not worthless. I shall later describe a 
case (Case VI) in which I operated for the relief of advanced 
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hydronephrosis in both kidneys and the patient is well and 
doing a full day’s work two years after the second operation 
and probably much longer after the development of the bilateral 
hydronephrosis. What remains of the renal tissue in his case 
has been saved but there is just sufficient to carry on the renal 
functions and at any time this may fail. | 

2. After the relief of obstruction, either temporary by 
natural means in an intermittent hydronephrosis or permanent 
by operative interference, the kidney does not return to its 
normal state. 

The following case of bilateral hydronephrosis illustrates 
the gradual decline in the functional powers of the kidneys in 
spite of successful relief of the obstruction. 


Case I—Mrs. D., aged thirty, first noticed a swelling in the 
right side of the abdomen twelve months ago, two months after 
the birth of her only child. Pregnancy and the puerperium had 
been normal. There was dragging pain in the loin followed by 
appearance of the swelling and vomiting. The attack lasted 
about twelve hours, and then the swelling subsided and a large 
quantity of urine was discharged. There had been twelve such 
attacks. There was nocturnal frequency but no other urinary 
symptoms. On examination there was a large fairly tense movable 
hydronephrosis on the right side extending as low as the pubic 
symphysis. A vertical groove indicated the division between 
the distended renal pelvis and kidney. The left kidney was not 
palpable. The bladder was healthy, the right ureteric orifice 
small and surrounded by a blush of congestion. The orifice 
contracts at regular intervals and emits a copious clear efflux. 
Left ureter larger and normal ‘in appearance and shows regular 
contraction and a clear efflux. A No. 7 F. ureteric catheter 
passed up the right ureter for sixteen inches without meeting 
obstruction and a constant stream of clear urine flowed from 
it under considerable pressure which could be increased by 
pressure upon the hydronephrosis. In half an hour 13 ounces 
of clear urine were withdrawn, the hydronephrosis was reduced 
to a flat, freely movable mass and the urine issued from the 
catheter in slowly intermittent drops. An intramuscular injection 
of phenol-sulphone-phthalein was made after catheterization of 
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the second ureter. No urine escaped from the catheter in the left 
ureter during the whole of the test. The urine from the right 
kidney became colored in 29 minutes. During the first hour only 
3-25 per cent. and during the second hour a similar percentage of 
the coloring material was obtained. On the following morning 
a hydronephrotic swelling was found on the left side of the 
abdomen. This was slightly smaller than that on the right side. 

On July 16 the following operation was performed on the 
right kidney: (1) The kidney was exposed and dislocated 
from the wound. The ureter was found bound down to the 
surface of the greatly distended pelvis by fine adhesions and was 
dissected up to its insertion into the pelvis. A large flap of 
fibro-fatty tissue covering the posterior surface of the greatly 
distended pelvis was turned back. A triangular area, the size 
of the palm of the hand with the apex toward the ureteropelvic 
junction, comprising nearly the whole of the posterior wall of 
the pelvis was removed. The pelvic ureteral junction was 
narrow and the incision was carried down through this into the 
ureter and this part of the incision stitched transversely. The 
edges of the pelvic wound were brought together by a series of 
interrupted catgut sutures and the line of suture was covered 
by the flap of fibro-fatty tissue. The capsule was stripped from 
the posterior surface of the kidney and the organ fixed by catgut 
sutures to the posterior abdominal wall. Blood appeared in the 
urine for three days and then the urine became clear. Healing 
was aseptic. 

The left kidney continued painful and distended. Three 
weeks after the operation the right kidney was not enlarged or 
tender but the left kidney was large, tense and painful. Cystos- 
copy showed a copious clear efflux from the right ureteric 
orifice. The left ureteric orifice was widely open and showed 
an occasional feeble contraction without efflux. 

A ureteric catheter passed for 12 inches and was then arrested. 
It passed on after a little manipulation and urine flowed. On 
August 9 a plastic operation similar to that done on the right 
kidney was performed on the left kidney. The contents of the 
kidney were turbid and there were six small facetted black 
stones. A ureteral catheter was passed through an incision in 
the convex border of the kidney across the cavity of the pelvis 
and down the ureter for two inches. A rubber tube was placed 
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alongside this to drain the pelvic cavity and another in the peri- 
renal tissues. The ureteric catheter was removed at the end of 
a week and the tube a few days later and the wound healed. 
The temperature rose a week after the operation and fell to 
normal after a week. The patient began to lose flesh about the 
time of the second operation and this gradually progressed until 
she became emaciated. There was thirst and dry tongue, 
anorexia and headache and the urine had a specific gravity of 
1007. The quantity of urine varied from 30 to 48 ounces. A 
month after the second operation the symptoms of renal failure 
gradually increased. The temperature which had been normal 
became subnormal and the quantity of urine diminished to 28 
and then to 18 ounces. She died six weeks after the second 
operation of renal failure. 


There must be a time, I admit, in the early stage of hydro- 
nephrosis when permanent relief of obstruction will be fol- 
lowed by complete restoration of the kidney to its former 
condition. But this time is at the very commencement of the 
dilatation. It is long past when the kidney can be felt enlarged 
on palpation of the abdomen. 

The damage produced by obstruction in fully developed 
hydronephrosis is permanent. I shall later show proof of 
this in several cases (notably Case V1) examined after re- 
moval of the obstruction. 

From the foregoing it will, I think, be admitted that a 
diagnosis must be made in the first stage of hydronephrosis, 
so that operation may be undertaken before permanent damage 
has been done to the kidney. I shall therefore discuss briefly 
the diagnosis in this stage, that is, in the stage of commencing 
dilatation of the kidney when the organ is not yet recognized 
as being enlarged on palpation of the abdomen. 

There are two well-defined clinical groups of cases. In 
one group some recognized cause of hydronephrosis such as 
calculus or movable kidney is discovered on clinical examina- 
tion and in the second group no condition which might cause 
hydronephrosis is found clinically. The obstruction in the 
latter group is due to congenital stenosis or valves of the 
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ureteropelvic junction or to the pressure of aberrant renal 
vessels. 

1. I shall take the simple stone cases first. The diagnosis 
of stone in the petvis of the kidney or impacted in the ureter 
does not come within the province of this article. I wish to 
take a step further. 

Let us suppose that the diagnosis of stone at the upper 
end of the ureter or of stone impacted in the ureter is made 
by symptoms and by the X-rays. The question will at once 
arise, “Is the presence of the stone causing damage to the 
kidney?” It might do so in two ways, either by being the 
predisposing cause of infection or by causing dilatation of the 
ureter, pelvis and kidney. This question has a very important 
bearing on our decision in regard to immediate operation. 

Few surgeons will, I think, state that every calculus which 
is recently impacted in the ureter must at once be removed. In 
my experience over 50 per cent. of calculi found in the ureter 
are passed into the bladder and discharged with the urine. 
There are calculi which from their large size or oval, round, 
or elongated contour, as shown by the X-rays, we know cannot 
pass and must be removed by operation. To these I need not 
further refer. But there is a larger class of cases where a small 
oval calculus has recently become impacted in the ureter. By 
energetic diuretic treatment supplemented sometimes by a visit 
to a suitable watering-place, a large number of such calculi 
pass and no surgical operation is required. In others this treat- 
ment fails, obstruction commences gradually and the ureter 
and kidney become dilated. At what period must we say that 
diuretic treatment has failed and operation is imperative? 
Undoubtedly as I have already insisted, in the earliest stage 
of dilatation, before permanent damage has resulted. 

What now are the signs of commencing dilatation of the 
kidney in a case of ureteric calculus? Pain has been present 
in the form of renal colic. There may have been a single 
attack and no more, but usually there are repeated attacks at 
irregular intervals depending upon exercise or the taking of 
diuretics, medicinal or dietetic, or upon other causes. As time 
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passes these attacks become less frequent and in the absence of 
pain the patient becomes more reconciled to the presence of the 
calculus in his ureter and less inclined to accept the suggestion 
of an operation. This prolongation of the intervals of colic 
with diminution in the severity of the attack and eventual 
reduction to an occasional ache is, I hold, significant of a 
dilating ureter and renal pelvis. I shall later show that the 
renal pelvis becomes less and less sensitive as it dilates until 
a period is reached when even comparatively powerful dis- 
tention does not give rise to pain. And, moreover, the muscu- 
lar tissue of the pelvis and ureter are progressively destroyed 
so tnat the muscular spasm which constitutes renal colic be- 
comes less and less violent. The gradual disappearance of 
colic is therefore an important sign of dilatation, but when 
it has become apparent the dilatation is already well advanced 
and permanent damage has been done to the ureter and kidney. 

Constant aching may be present in the kidney and is a 
sign of commencing dilatation. It is, however, often absent 
and when present may be due to other causes. 

Persistent polyuria is a significant symptom when it 
exists, but it is readily overlooked and when noted may be 
regarded as a sign of chronic Bright’s disease rather than of 
a dilating kidney on one side. The following case is so 
interesting in this connection that I venture to insert it here: 


Case II.—W. R. W., a well built man of thirty-eight, was 
referred to me by Dr. A. J. Whiting, complaining of pain in the 
left flank and “ deterioration of health.” Two years previously 
he had pain in the left loin and albumin was discovered in the 
urine. The albumin diminished with rest and treatment. Nine 
months after the first attack of pain there was a second, and 
similar attacks have recurred at intervals of some months since 
that time. He suffered from headache, giddiness and nausea. 
The urine was acid, specific gravity 1006 and contained 
albumin which varied from a haze to 175 per mg. The quantity 
varied from 120 to 165 ounces in 24 hours. Casts, blood or 
pus have never been found in the urine. A small round calculus 
was shown by the X-rays in the left ureter just outside the 
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bladder. The ureteric orifice was surrounded by thickened, deep 
red, wrinkled mucous membrane. 

In consultation, the late Sir William Allchin held that chronic 
interstitial nephritis was present in addition to the stone and was 
the cause of the polyuria although the absence of cardiovascular 
changes was remarkable. The stone was removed extraperi- 
toneally and the ureter was found dilated to the size of the little 
finger. Convalescence was uninterrupted. The sequel was 
striking and I am indebted to Dr. A. R. Whiting for a most 
painstaking examination of the urine. The quantity of urine 
fell to an average of between 40 to 50 ounces in 24 hours with a 
specific gravity varying from Io1o to 1024 and urea from 6 to 
7 grains per ounce. In two months the albumin had completely 
disappeared. 


It will be seen that the symptoms of gradual dilatation of 
the kidney in ureteric calculus are few and variable and until 
dilatation has become fully established a diagnosis cannot be 
made. Similar difficulties exist in regard to the early diagnosis 
of hydronephrosis resulting from abnormal mobility of the 
kidney. 

2. I shall now refer to the second class of cases where no 
obvious cause of obstruction is discovered clinically and at 
operation the block is found to be due to congenital stenosis 
or valve formation at the ureteropelvic junction, or to the 
pressure of an aberrant renal artery. The symptoms that may 
precede the appearance of a tumor in the loin in these cases 
are pain and intermittent polyuria. Two well-defined types 
of pain are observed. In one there is constant dull aching 
which may be worse on movement or on lifting weights. The 
following case illustrates this type: 


Case III.—G. J., a warehouseman, aged forty-two, came 
under my observation at St. Peter’s Hospital in July, 1906. He 
had suffered for eight years from dull aching pain in the right 
side of the abdomen extending round to the back. He had been 
examined at St. Peter’s Hospital when the pain first began but 
nothing was found. The pain gradually subsided and he felt 
little of it for 4 or 5 years and then it appeared again and gradu- 
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ally increased for 3 years. The pain was worse after muscular 
exertion and better after rest. For six years he had been subject 
to attacks of vomiting and for over a year had been treated at a 
large general hospital for dyspepsia. The urine had not shown 
any abnormality in quantity or appearance. 

In July, 1906, I found a large elastic renal tumor on the 
right side. An X-ray examination was negative. The right 
ureteric orifice was thick-lipped, elongated and motionless. A 
bougie opaque to the X-rays passed up the ureter to the trans- 
verse process of the third lumbar vertebra. No urine was 
obtained by ureteric catheter on the right side. On operating 
I found a large thin-walled hydronephrotic sac with stenosis at 
the ureteropelvic junction and performed nephrectomy. 


The second type of pain in commencing hydronephrosis 
occurs in severe intermittent attacks of colic occurring without 


other symptoms. 
The following is an example of such a case when obstruc- 
tion was due to an aberrant renal artery and vein. 


Case IV.—W. D., a boy aged thirteen, complained of attacks 
of pain in the left loin during the past eighteen months. The 
pain was severe and was usually accompanied by vomiting. It 
did not radiate. There was aching afterward but the boy was 
quite well in the interval. The attacks came on once a week on 
Saturday. Friday was a holiday and was spent in playing out- 
door games. There had been no hematuria and no sudden 
variation in the quantity of urine. I examined him after the pain 
had been going on for about a year but could find nothing 
abnormal and the X-ray examination was negative to stone. Six 
months later I again examined him. The lower pole of both 
kidneys was palpable but no enlargement could be detected and 
there was no tenderness. On operation I found a lobulated, 
slightly enlarged kidney with a large distended pelvis. The 
ureter was normal in size and appearance. Crossing the uretero- 
pelvic junction there was a band of fibrous tissue containing a 
large artery and vein passing to and from the anterior surface 
of the lower pole of the kidney. The point of obstruction of 
the ureter was situated at the crossing of the vessels. The ves- 
sels were ligatured and divided and the pelvis opened and 
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examined. No obstruction remained after cutting the vascular 
band. The lower pole of the kidney became blanched and re- 
mained pale for about a quarter of an hour when it gradually 
assumed a deep red color. 


Constant aching pain in the renal region may arise from 
many conditions other than early hydronephrosis. I have seen 
it in osteo-arthritis of the vertebre and this subject has been 
referred to in an excellent article by Dr. Chute of Boston.” 
There are also bowel pains, duodenal or colon, and gall-bladder 
pains which lie so near to the kidney area as to make confusion 
possible. But apart from extrarenal causes of pain there are 
many conditions which may give rise to pain in the kidney 
even when the common surgical causes such as stone, tubercu- 
losis and growths are excluded. Unilateral renal aching may 
occur in slight pyelitis, interstitial nephritis, phosphaturia, and 
oxaluria. It is not possible to submit every case of renal 
aching to operation, but short of this a diagnosis of commenc- 
ing hydronephrosis cannot be made from pain alone. 

Acute attacks of renal pain are more likely to lead to a 
diagnosis, but even here, attacks of vomiting or other collateral 
symptoms are likely to lead the surgeon astray when the lower 
pole of the kidney can be felt normal in size. Intermittent 
polyuria is an unreliable symptom. Time and again I have 
received a clear account of this symptom and found no dilata- 
tion of the kidney at operation. Two examples of this will be 
described later (Cases VIII and IX). 

Intermittent hysterical polyuria is common and when this 
is combined with abdominal pain nothing appears to be want- 
ing in the history of an intermittent hydronephrosis, especially 
when the kidney is unduly movable. 

In the foregoing remarks I have endeavored to show that 
a diagnosis of dilatation of the kidney is seldom if ever made 
before a palpable tumor appears in the loin and that when the 
hydronephrosis has reached this stage there is extensive 
damage to the kidney which is permanent. 

I shall pass now to the methods by which a diagnosis of 
dilatation of the kidney can be made in its earliest stage. 
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THE X-RAYS AND URETERAL CATHETER IN DIAGNOSIS OF 
HYDRONEPHROSIS. 


(a) The outline of the kidney shown by the X-rays. When 
the dilated kidney is of large size there is little difficulty in 
recognizing its dimensions by means of the X-rays. In some 
cases the great extent of the shadow may tend to obscure the 
reading of the radiographic plate. The upper pole is under 
cover of the ribs while the lower is hidden by the shadow of 
the iliac crest. When calculi are present as they were in Case 
VI they frequently mark the lower limit of the hydronephrotic 
kidney and may also show the position of the obstruction at 
the pelvis of the kidney. 

The great extent of the renal shadow will thus be more 
readily grasped and the reading of the plate become plainer. 
When the hydronephrosis is of medium size there will be less 
difficulty in recognizing a renal shadow for the lower limit lies 
within the clear loin area. There is more difficulty in detecting 
slight enlargements of the kidney shadow. 

An experienced radiographer can show the outline of the 
kidney even in stout subjects. If a fixed position is used and 
the kidney is not displaced, the shadow will bear a constant 
relation to the vertebrz, ribs, and psoas muscle. There is, 
however, no standard size for the kidney, which will fit all 
patients. The normal kidney varies in size in men and women 
and also in different individuals so that slight variations in 
the extent of the shadow cannot be accepted without further 
proof, as indicating enlargement of the organ. Apart from 
that, the varying size of the body makes it impossible to give 
the kidney the same relation to the plate in each, and unless 
this can be ensured, uniformity of size of the shadow cannot 
be obtained. The relation of the kidney shadow to the twelfth 
rib gives no help, for this rib varies very greatly in length and 
in the angle it forms with the vertebra, not only in different 
individuals but also on each side in the same individual. 

(b) Proportional renal mensuration. With the object of 
obtaining some method of measurement which will be un- 
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Measurement of the kidney shadow. A, A, A, opaque segments ('% inch) of catheter; 
B, points at margin of kidney shadow; C, measuring line, in half inches, across kidney 
shadow. 
Fic. 2. 
A 


C, dichotomous pelvis, not dilated; D, F, calyces; B, junction of ureter and pelvis. 
opaque catheter in ureter. 
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affected’ by the size of the individual and the distance of the 
kidney from this plate I have used the shadow thrown by the 
vertebral bodies in the individual under examination as a 
means of measuring the size of the kidney. The variation in 
the breadth of the vertebral bodies appears to run parallel 
with the variation in size of the normal kidney and, presuming 
that the kidney is not displaced, a fact that is easily ascertained, 
the method is a sufficiently accurate guide for routine exami- 
nation. It is as follows: 

If the narrowest transverse measurement of the shadow 
thrown by the first lumbar vertebra be taken and this measure- 
ment doubled and projected transversely from the outer edge 
of the vertebral body at its middle, a point will be found. If 
the same measurement be made in regard to the second and 
third lumbar vertebrz two other points will be obtained. By 
joining these three points the outer border of the normal kidney 
is roughly indicated. Any increase beyond this line may be 
regarded as abnormal. 

Further I have found it possible to measure the size of the 
kidney and to express the measurement in inches or fractions 
of an inch in the following manner. My ureteric catheters 
are made with an alternate opaque and translucent band each 
of which is half an inch. If one of these catheters be passed 
up the ureter to the kidney the opaque and translucent bands 
will show in the same plane as the kidney and the relative 
shadow value of half an inch is obtained. By marking a piece 
of paper in half inch values and laying it across the kidney 
shadow the actual size of the kidney is found (Fig. 1). 
Anatomically there is a slight difference between the X-ray 
shadow of the kidney and the actual breadth of the organ. The 
kidney does not lie absolutely flat, for the hilum is tilted 
slightly forward so that the shadow is narrowed to an in- 
significant extent. 

An increase in size in the outline of the kidney indicates 
that dilatation has already taken place. 

(c) Kelly’s method of estimating the capacity of the renal 
pelvis. A ureteral catheter is passed so that the eye enters the 
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renal pelvis. The urine is allowed to run off and warm boracic 
solution or saline solution is slowly injected into the renal 
pelvis by means of a syringe. When the pelvis is full the 
tension causes pain in the kidney. The quantity which has 
been injected is now noted and is taken as the capacity of the 
tenal pelvis. If the injection be stopped the pain passes off 
quickly as the fluid drops away from the ureteric catheter. If 
the fluid is too cold or if it is injected too quickly, spasm of 
the renal pelvis is set up and pain occurs before the pelvis is 
full. A capacity of 30 to 4o c.c. represents a slight degree of 
hydronephrosis. According to Braasch* if 150 c.c. can be 
injected but little secreting tissue remains. 

In practice there are certain difficulties and fallacies in this 
method. There are at present very divergent views as to the 
normal capacity of the renal pelvis. Luys states the normal 
capacity as 2 to 3 c.c. Braasch found the renal pelvis post 
mortem had a cubic content of 2 to 5 c.c. whereas in the living 
it will often hold 20 c.c. or more, while Bazy looks upon a 
pelvis which contains 30 to 35 c.c. as normal. In my own cases 
checked by pyelography or operation the normal pelvis did 
not exceed 5 or 7 c.c. in capacity and was usually less. Until 
we can obtain more extensive observations on the capacity 
of the healthy pelvis, the earlier stages of dilatation are likely 
to be overlooked by this method. 

Another fallacy is the escape of some fluid along the ureter 
outside the catheter. By placing a catheter in the urethra 
and coloring the injection fluid with methylene blue any 
escape will be detected by the urine draining from the bladder 
being tinged with blue, but the amount cannot be measured, 
as it will be blended with the urine from the other kidney. 

Still another fallacy appears to me to arise in making these 
observations. A kidney working under raised pressure, as 
these slightly hydronephrotic kidneys are, usually shows 
polyuria. With a fine-bore catheter, such as we use for the 
ureter, it is difficult to empty the pelvis completely when an 
abundant polyuria is in progress, and it is certain that while 
the boric lotion is being slowly injected the kidney is rapidly 
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secreting urine. The distention of the pelvis is thus due, not 
only to the artificial injection but also to the urine. I believe 
therefore that the capacity of the pelvis is frequently under- 
estimated by this method. 

(d) Pyelography. By this method, introduced by Voelcker 
and Lichtenberg, a diagnosis of dilatation of the kidney pelvis 
and calyces can be made before the outline of the organ is 
increased in size. 

Pyelography consists in filling the pelvis of the kidney with 
an innocuous fluid opaque to the X-rays and obtaining a radio- 
gram. The method of pyelography has been fully described 
elsewhere and only the salient points need be repeated. A 
catheter is passed up the ureter so that the eye enters the 
renal pelvis and the contents are allowed to run.off. The 
bladder is emptied and the cystoscope removed leaving the 
ureteric catheter in position. The collargol solution is heated 
and slowly introduced. I use either a solution of 10 per cent. 
or 20 per cent. and introduce it by means of an all-glass syringe 
of 20 c.c. capacity. A blunt hollow needle is used and fits 
into the catheter and a fine plug should be provided to fit the 
catheter after the injection is complete. The fluid is intro- 
duced by hydrostatic pressure aided by an occasional touch 
of the finger and of the piston. The barrel of the syringe filled 
with solution and with the piston in place is attached to the 
catheter by means of the needle and held as high as the free 
end of the ureteral catheter will allow. This is about a foot 
above the level of the body. The quantity introduced varies 
with the capacity of the pelvis; 40 c.c. or more may be re- 
quired in a dilated kidney. The patient gives the signal to 
stop when he feels pain in the pelvis of the kidney. The 
syringe is then removed and the end of the ureteral catheter 
plugged and the radiographer proceeds without delay with 
his photography. The value of the radiogram is much en- 
hanced by the use of an opaque catheter which shows the line 
of the ureter and the angle of the ureteropelvic junction. 
When the radiogram has been taken the plug is removed from 
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the catheter and the fluid allowed to syphon off. The catheter 
is removed at the end of ten minutes. 

In normal individuals the amount of pain varies. Some 
have pain only at the time of full distention of the pelvis, 
others have a dull aching for several hours. In one case, that 
of a very nervous woman, there was a complete absence of 
pain at the time of full distention of the pelvis, but a feeling 
of rawness in the pelvis and ureter the next day. There was 
no dilatation of the pelvis in this case. In another case of 
commencing dilatation when the pelvis held 18 c.c. of collargol 
solution there was no discomfort until two hours later and 
this quickly passed off. 

In some cases a severe attack of renal colic follows the 
examination. It is very important to avoid this during the 
radiographic exposure as, apart from the inconvenience to 
the patient, the tense rigid muscles obstruct the passage of the 
X-rays and this, together with the movement of the patient 
and the arching of the back which interfere with the action of 
a compressor, all militate against the production of a sharply 
defined shadow. The colic may be due to several factors: 
too rapid filling of the pelvis, too great pressure in injecting 
the fluid and thus causing over-distention of the pelvis, too 
cold or too hot solution of collargol are all contributory 
causes. These points should therefore receive the most care- 
ful and detailed attention and the introduction of the fluid 
should at once be stopped when the sensation of tension in 
the renal pelvis commences. I have abandoned the practice 
of giving a hypodermic injection of morphia before the opera- 
tion as I believe the sensations of the patient are an important 
guide in the operation. What can we learn by this method? 

1. Is dilatation present? It is possible during the intro- 
duction of the collargol to say with tolerable certainty whether 
dilatation is absent or whether advanced dilatation is present. 
When the pelvis is not dilated the flow of collargol is slow, 
the patient soon feels pain in the kidney and the quantity that 
enters is small. The greater the extent to which dilatation has 
developed, the less sensitive does the pelvis become. I have 
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Normal funnel-shaped pelvis with calyces. 
Fic. 4. 


Kinking of the ureteropelvic junction and commencing hydronephrosis in 


Point of opaque catheter in upper calyx. 


lateral scoliosis. 
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already referred to this insensitiveness of the dilated renal 
pelvis as an important point in clinical diagnosis apart from 
pyelography. Pain appears late and is moderate and may 
amount merely to a dull ache. The fluid enters rapidly and 
in quantity. 

The outflow of collargol after the examination also varies. 
The non-dilated pelvis with its healthy muscular wall rapidly 
gets rid of the collargol and the urine is clear in 24 hours or 
even in 12 hours. In one case the urine was stained only the 
first micturition after the examination. In the dilated kidney 
the urine remains stained for several days or a week or even 
longer. 

On examining a number of plates it will be seen that there 
are two chief types of normal pelvis. In one, the dichotomous 
pelvis (Fig. 2), the upper end of the ureter splits into two 
branches without any dilatation and from these branches the 
calyces arise. In the second form of pelvis the ureter expands 
into a funnel-shaped pelvis (Fig. 3) from which primary 
branches project and on these are set the calyces. 

When dilatation commences the calyces become clubbed 
and then elongated so that in a kidney, the seat of moderate 
distention, the calyces are seen as long processes with rounded 
ends penetrating deeply into the shadow thrown by the renal 
substance, and eventually reaching the surface of the kidney. 
They are well seen in Fig. 6 where the outline of the kidney 
is clearly defined and the opaque clubbed calyces extend to the 
limits of the renal shadow. At this stage the true pelvis of the 
kidney is not necessarily much dilated. In Fig. 6 it does not 
appear to be dilated at all. This is the “ renal” type of hydro- 
nephrosis, the final stage of which is seen in Fig. 8. In this 
case of advanced hydronephrosis the fibrous septa remaining 
between the pockets of the hydronephrosis, which were 
originally the calyces, could be detected as clear lines cutting 
into the opaque block of the collargol filled kidney (Fig. 8). 

In the “ pelvic ” type of hydronephrosis the funnel-shaped 
pelvis becomes more and more globular. As dilatation pro- 
ceeds the calyces become broader and shorter and approach 
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each other and they gradually become drawn into the renal 
pelvis until they have completely disappeared. In this type 
of hydronephrosis the collargol shadow shows a large uni- 
formly opaque globular shadow on the surface of which 
small bosses may project (Fig. 11). 

An important factor in the production of certain forms of 
hydronephrosis is some variation in the angle of union of 
the renal pelvis and ureter. I find that information in regard 
to the contour of this junction can be obtained by pyelography. 
In the normal individual the ureter passes up alongside the 
bodies of the lumbar vertebrz crossing the transverse proc- 
esses of the fifth and fourth lumbar vertebrz and the tip of 
the transverse process of the third lumbar vertebra. Its axis 
is then continued directly into that of the pelvis of the kidney. 
This can be demonstrated by pyelography with an opaque 
catheter in the ureter. The line which this catheter takes 
in the normal individual is either quite straight or has a gentle 
curve outward commencing at the level of the third lumbar 
vertebra. A kink of this ureteropelvic junction is shown by 
pyelography in Fig. 10, a case of movable kidney which has 
been anchored in a faulty position. In another case of lateral 
curvature of the lumbar vertebra a very marked distortion of 
the ureteropelvic junction with irregular dilatation of the 
calyces is seen (Fig. 4). Further information may also be 
obtained. 

An opaque flexible catheter or bougie passed up the ureter 
into the kidney pelvis enters the upper calyx of the kidney in 
the normally placed non-dilated organ. This is seen in Fig. 3 
where the renal pelvis and calyces are filled with collargol and 
throw a sharp shadow. The catheter shadow is denser than 
that of the collargo! and the point is seen lying in the upper 
calyx. When, however, the kidney is displaced downward or 
the pelvis dilated the catheter does not enter the calyx but 
impinges on the upper wall of the pelvis pushing it up like 
the pole of a tent (Fig. 11). 

Another point of extreme interest which is seen in examin- 
ing plates showing the collargol filled pelvis and calyces with 
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an opaque catheter in the ureter is the variation in the angle 
formed by the ureter and outer and lower margin of the 
pelvis with the inner margin of the shadow by the lowest 
calyx. 

This pelvocalycine angle is a widely open angle with a 
rounded apex in the normal state (see Figs. 3 andg). When 
the calyces of the kidney begin to dilate in early hydro- 
nephrosis this angle is reduced in size and as dilatation pro- 
ceeds the shadow thrown by the lower calyx approaches that 
of the ureter until the angle becomes acute and the space 
between the shadows is reduced to a narrow vertical slit 
(Fig. 6). <A similar change takes place when the hydro- 
nephrosis is of the “ pelvic” type. Here the angle between 
the lower margin of the distended pelvis and the ureter be- 
comes acute (Fig. 11). 

It is possible that a similar change takes place in cases of 
movable kidney when the movement is of the “ cinder sifting ” 
type but I have not had an opportunity of demonstrating this. 

2. What ts the position of the obstruction? The presence 
of a stone in the renal pelvis or ureter will indicate the position 
of the obstruction. When no stone is present the collargol 
shadow may render assistance. 

When the obstruction is at the ureteropelvic junction the 
shadow stops short abruptly at the pelvic outlet but when the 
obstruction is low down in the ureter it tails off as it passes 
down the ureter. Where the ureter is dilated a shadow of the 
collargol filled tube may be obtained, as Braasch has shown. 
In a case where the obstruction was due to a movable kidney 
I was able after nephropexy to show the dilated pelvis and the 
collargol passing down the ureter in waves, demonstrating the 
absence of obstruction and the contractile power of the ureter 
(Fig. 11). The presence of an opaque segment of the catheter 
(1 centimetre long) in the clear area of ureteral contraction 
showed the length of this wave of ureteral contraction to be 
about 2 centimetres. 

3. Is an abdominal tumor a hydronephrosis or ts it un- 
connected with the kidney? An abdominal tumor may in its 
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position, shape, and movements closely resemble an enlarged 
kidney, the history may give no clue to its origin and there 
are no changes in the urine and no symptoms pointing to 
disease of other organs to indicate the nature of the tumor. 
In such a case the collargol method gives invaluable 
information. 

In Case XIII there was an abdominal tumor which had the 
shape and position of a kidney and which had been diagnosed 
as a hydronephrosis by a surgeon of large experience. Pyelo- 
graphy showed that the renal pelvis and calyces were normal 
in size and outline and were situated some distance above the 
swelling. Operation demonstrated a mass of hydatid cysts 
attached to the under surface of the liver. 

Two other cases operated on in succession on the same day 
may be quoted in illustration of the use of this method. Both 
patients were women. In the first there had been attacks of 
pain in the right side of the abdomen, an indefinite history 
of an attack of hematuria and a doubtful history of jaundice 
lasting two or three days. There was a large rounded swell- 
ing in the right lumbar region which in many respects re- 
sembled an enlarged kidney. Collargol injection showed the 
pelvis and calyces of the right kidney normal and situated 
high up beneath the ribs. Operation showed the right lobe 
of the liver dragged down and with its edge concealed by 
adherent bowel and a gall-bladder full of gall-stones. 

In the second case there was a swelling in the left loin 
with a history of “ cystitis.” Pyelography demonstrated a 
normal pelvis and calyces situated above the mass. Operation 
showed a hard fibrolipomatous mass adherent to the lower 
end of the kidney and to the colon in the midst of which were 
caseous masses. The details of the cases are given on a later 
page. 

Let us now give some illustrations of the value of this 
method. 


1. Calculus impacted in the ureter. Is dilatation of the 
kidney commencing? (Figs. 5 and 6.) 
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Calculus impacted in right ureter. Opaque bougie arrested by calculus. 


Fic. 6. 


Early hydronephrosis due to stone in ureter. Note marked clubbing and elongation of 
calyces, pelvis normal. 
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A, calculus in pelvic segment of ureter; B C, opaque bougie passed up ureter alongside it. 


Fic. 8 


A, hydronephrosis, left kidney, renal type. Note fine partitions (clear lines) between 
pockets. Large hydronephrosis, right kidney. B, upper limit of kidney; C, stone at lower 
pole of kidney; D, stone at renal pelvis; E, edge of psoas muscle. 
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Case V.—F. M., an engineer’s fitter, aged forty-three, 
suffered from slight pain in the right loin and across the base 
of the sacrum and from difficult micturition for six or seven 
years. The difficulty in micturition was intermittent. It was 
worse when the pain was present and better when it was relieved. 
The pain came on in attacks with intervals varying from 14 
days to 12 months. It radiated along the line of the right ureter 
inte the right testicle and down the right thigh and might last 
for a week at a time. Occasionally there was pain in the left 
loin. There was no hematuria but the urine contained pus. 
He passed water every three or four hours during the day and 
occasionally once at night. The kidneys were not palpable or 
tender. 

The X-rays showed an oval calculus of moderate size on the 
right ureter at the level of the brim of the pelvis. An opaque 
bougie was passed up the right ureter. There was a hitch at 
the level of the pelvic brim and the catheter passed on into the 
renal pelvis. Collargol was introduced and practically no sen- 
sation was felt in the kidney by the patient. 

In the skiagram the ureter is seen to pass outward from the 
level of the fifth lumbar vertebrz to join the neck of the pelvis 
which lies vertically just outside the tips of the transverse 
processes of the second and third lumbar vertebre. 

The pelvis is vertically placed and is of the funnel-shaped 
variety becoming gradually larger as it passes upward. The 
pelvis does not appear to be dilated and is not in any way dis- 
torted. It gives off four large branches, the upper of which 
passes upward and outward, the next two directly outward and 
the lowest directly downward. 

These branches are long and gradually expand into a rounded 
or clubbed extremity which reaches to the surface of the shadow 
of the kidney. They are separated by broad wedges of renal 
substance. The lowest expanded branch which passes vertically 
downward lies close to the neck of the pelvis and is only 
separated from it by a narrow space so that the two shadows 
meet in an acute angle. The kidney shadow is slightly increased 
in breadth. 

In a radiogram of the pelvis a broad band of collargol shadow 
is seen lying transversely across the pelvis and represents a 
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quantity of collargol which escaped from the kidney alongside 
the ureteric catheter. 

I removed the ureteric calculus by the extraperitoneal route 
and the patient made an uninterrupted recovery. 

2. After removal of a calculus which has obstructed the 
ureter and caused dilatation of the kidney, does the kidney return 
to its normal state? 

Case VI.—A. W., aged thirty-three, came under my observa- 
tion at the Hampstead General Hospital in July, 1910, com- 
plaining of pain in the left side of the abdomen. He had suffered 
from pain in the left loin after exercise since he was four years 
old. At the age of 20 he lost this pain, but had pain along the 
urethra and at the age of 26 the loin pain returned and has con- 
tinued since. He had been treated for dyspepsia before he came 
under my care. Neither kidney was palpable. A radiogram 
showed a large calculus in the pelvic segment of the left ureter 
(Fig. 7). This was removed in July, 1910, and the ureter was 
found dilated. No obstruction to the passage of bougies along 
the ureter remained after removal of the stone. 

In November, 1910, he suffered from continuous hematuria 
for some weeks from the right kidney, but this kidney could not 
be felt on palpation of the abdomen. In February, 1911, I 
examined the kidneys with a view to operation on the right. 
I wished particularly to ascertain if the dilatation which I knew 
must have existed in the left kidney still remained. 

The left ureter was catheterized and 4o c.c. of collargol 
solution (10 per cent.) introduced. There was no pain. A 
radiogram showed a dense collargol shadow on the left side 
which had the outline and appéarance of a dilated kidney (Fig. 
8). The rounded pockets of the hydronephrotic kidney were 
represented as dark rounded collargol shadows and these were 
separated by fine clear lines representing the fibrous septa. 

On the right side the upper part of the kidney shadow lay 
behind the eleventh rib while a stone shadow in the lower part 
of the kidney lay below the crest of the ileum and another, 
evidently the plugging calculus, lay at the edge of the psoas at 
the level of the third lumbar vertebra. There was evidence here 
of a very large hydronephrosis on the right side and a smaller 
hydronephrosis on the left, yet neither could be felt on palpation 
of the abdomen. 
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On July 15, 1911, I exposed the right kidney and found a 
thin hydronephrotic sac of large dimensions adherent to the 
diaphragm above and extending into the iliac fossa. The ureter 
was normal in size. The calculi were removed and the obstruc- 
tion was found to lie at the junction of ureter and pelvis but so 
buried in fat and fibrous tissue as to be inaccessible. I therefore 
brought the ureter up to the lower end of the kidney and formed 
a short circuit between the cavity at the lower pole of the kidney 
and the lumen of the ureter by lateral anastomosis. The patient 
is well and at work at the present time (April, 1913). 

3. A stone has been passed from the kidney some years 
previously and there is recurrent pain but no calculous shadow. 
Is there stenosis of the pelvic outlet and commencing dilatation 
of the kidney? (Fig. 2.) 

Case VII.—The patient, aged twenty years, had had a stone 
crushed by the late Mr. Reginal Harrison at the age of six years 
after suffering from left renal colic. For the last five years he 
had had pain at the end of the penis on passing urine and this 
had increased during the last month. The frequency of micturi- 
tion was increased to two hours during the day and there was 
some urgency. On exertion he had pain in the left side which 
he localized to the region of the left kidney. The left kidney 
could not be felt and was not tender. 

The radiographer’s report was that there was no opacity 
from calculus, but that there was some increase in the opacity of 
the left flank, whether due to the enlargement of the left kidney 
or not, was doubtful. On cystoscopy there was basal cystitis 
and a patch of cystitis on the right wall of the bladder. The 
right ureter was open with thick edges, but contracted wall, and 
the efflux was clear; the left ureter was large, open, oval and did 
not contract. The efflux was not seen. It was probable in this 
case that there was some dilatation of the left kidney due to the 
passage of a calculus some years previously and that the dilata- 
tion might be due to progressive contraction at the ureteropelvic 
junction. 

An opaque catheter was passed up the left ureter and warm 
collargol slowly introduced. Pain was felt at 7 c.c. and a radio- 
gram was taken. The plate shows the shadow of a dichotomous 
pelvis with calyces. The highest and lowest calyces are clubbed 
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so that some dilatation is present, but it is insignificant. The 
ureter passes in a straight line into the pelvis so that there is no 
angling. The angle between the lowest calyx and the pelvis is 
wide. 

From this examination I concluded that there was no import- 
ant degree of dilatation and therefore no stenosis. 

4. A movable kidney is present and hydronephrosis is 
diagnosed. Is dilatation present, and if so, what is its extent? 
(Fig. 9.) 

In the following case hydronephrosis had been diagnosed by 
a competent surgeon and the diagnosis confirmed by a second 
surgeon. It was proved by pyelography that no dilatation of 
the renal pelvis or calyces was present. 

Case VIII.—-A. E., a servant maid aged twenty-nine, had an 
attack of pain in the right side of the abdomen in June, rgrr, 
and was confined to bed for a week. In August she complained 
from time to time of dull aching pain in the right loin. In 
December, 1911, she had a severe attack of pain in the right 
iliac fossa radiating to the thigh and back, and accompanied 
by increased frequency of micturition, urgency and some pain 
and there was nausea and constipation. She was examined 
by a surgeon who did not feel the kidney on the first occasion 
but some days later a tender elastic swelling was felt in the right 
side of the abdomen which he regarded as a distended kidney. 
The patient stated that she felt a lump in the right side which 
disappeared at intervals and after relief from the pain she passed 
a large quantity of urine. Examination by a second surgeon 
gave on one occasion a negative result and on another a swelling 
was found. The case was referred to me as one of intermittent 
hydronephrosis in a movable kidney. 

I was unable to feel the kidney on either side on the occasion 
on which I examined her and there was no tenderness. The 
bladder had a normal capacity and showed slight cystitis at the 
base, especially on the right side. A No. 7 silver wire bougie 
passed easily up the right ureter to the renal pelvis and collargol 
was introduced. The collargol solution flowed very slowly and 
required some pressure on the piston of the syringe. Pain 
appeared in the right kidney region soon after the injection of 
collargol was commenced, and rapidly became acute. 
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A radiogram (Fig. 9) taken by Dr. Ironside Bruce showed 
the following: 

The ureter lay in normal position across the transverse 
processes of the bodies of the fifth to the second lumbar verte- 
bre. The line of the upper end of the ureter is continued 
straight into that of the neck of the pelvis. 

The pelvis lay opposite the intervertebral disc between the 
first and second lumbar vertebrz. It was of the single funnel- 
like type and split into four calyces. The upper calyx con- 
tinued in a gentle curve the line of the upper end of the ureter 
and the neck of the pelvis. 

The angle between the lowest calyx and the neck of the pelvis 
was wide and formed a full curve. There was no dilatation of 
the pelvis, no clubbing of the calyces. The outline of the kidney 
was normal. By this examination it was proved that no dilatation 
of the renal pelvis or calyces was present. At the urgent request 
of the patient I operated to fix the movable kidney. 

The fascia of Zuckerkandl was thick and the perirenal fat 
absent except at the hilum. Tough fibrous bands passed from 
the fibrous capsule to the perirenal fascia. The pedicle was long 
and the kidney readiiy delivered through the wound. The pelvis 
was small and there was no hollowing of the kidney. Nephropexy 
was performed. 

5. Nephropexy has been performed some years previously 
and there is aching pain in the loin. Is there dilatation of the 
kidney? (Fig. 3.) 

Case IX.—B. F., a spare woman of thirty-six years, had 
suffered from movable left kidney for which nephropexy had 
been performed ten years previously. 

For the last five years there has been dull aching in the left 
loin and all over the left side. This occasionally became acute 
but never radiated to the groin or labia. She occasionally 
vomited during an attack of pain. The urine was always clear. 
Urine was passed every two hours during the day and every 
half hour during the night for several months. There was some 
difficulty in passing water when the pain was acute and when 
the pain ceased a large quantity of water was passed. The 
pain was worse after exercise. The right kidney was not 
palpable or tender. The left loin was a little tender, but the 
kidney was not palpable. On cystoscopy, the bladder and ureteric 
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orifices were normal. There was no obstruction to the passage 
of a catheter up the left ureter. Collargol was injected and 
almost immediately pain was felt in the left kidney. A radio- 
gram (Fig. 3) shows the ureter and pelvis in a continuous curved 
line passing upward and outward from the level of the trans- 
verse process of the fourth lumbar vertebre. There is no kink- 
ing of the ureteropelvic junction. The pelvis is of the funnel- 
shaped type and is situated at the level of the upper part of the 
third lumbar vertebra and is lower and further from the verte- 
bral column than normal. The point of the catheter is seen lying 
in the upper calyx having passed into it in a direct line from the 
ureter and neck of the pelvis. Passing outward from the pelvis 
are two branches, one of which passes transversely and another 
vertically downward from the lower angle. The angle between 
the lowest branch and the neck of the pelvis is wide. It will be 
seen from these details that no trace of dilatation of the calyces 
or of the pelvis exists. 

6. Nephropexy has been performed at a previous date, there 
is renal pain on movement and the kidney can be felt to swing 
laterally. Is there kinking of the ureteropelvic junction? 
(Fig. 10.) 

CasE X.—A woman, aged forty-eight years, came under my 
observation at the Hampstead General Hospital. She complained 
of pain in the right side. The pain varied in severity and was 
relieved by lying down. There was increased frequency of 
micturition to every hour during the day and three or four 
times during the night. Nephropexy has been performed at 
another hospital eight years previously. On palpation the right 
kidney was readily felt in the right loin and the lower pole 
reached below the level of the umbilicus. I noted “the kidney 
appeared large, especially the upper part, which was more bulky 
than the lower part.” 

The kidney moved with respiration but had a comparatively 
limited excursion and the lower pole appeared to swing toward 
the middle line so that it lay transversely. The bladder and 
ureters were healthy. The capacity of the right renal pelvis was 
27 c.c. Collargol solution (10 per cent.) was introduced and a 
radiogram taken. The radiogram (Fig. 10) shows the ureter 
passing up in front of the transverse processes of the lumbar 
vertebre and opposite the body of the third lumbar vertebra, it 


| 


Case of supposed hydronephrosis, collargol shadow showing normal pelvis with calyces. 
Opaque catheter in ureter. 
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Movable kidney. A B, opaque catheter in ureter; C, kink at ureteropelvic junction; D, 
dilated calyx. 
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Hydronephrosis, pelvic type. Note dilated pelvis and on right of this dilated kidney; 
catheter raising up roof of pelvis; waves of collargol passing down ureter. 


Hydronephrosis of pelvic type, due to pressure of aberrant renal vessels. 
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takes a sharp curve outward as it expands into the pelvis of the 
kidney. The upper calyx of the pelvis is very distinctly dilated. 

I explored the kidney on March 15, 1911, and found an 
elongated kidney which was fixed by a band of fibrous tissue 
of the size of a shilling, to the tissues in the inner surface of the 
twelfth rib. This band allowed some amount of vertical move- 
ment, but the chief movement consisted in the lower pole of the 
kidney swinging toward the middle line. There was hollowing 
of the kidney which was most pronounced at the upper part. 
There was no narrowing of the ureter or ureteropelvic junction. 

I looked upon the swinging movement as the cause of the 
angling of the ureteropelvic junction and dilatation of the upper 
calyx. The kidney was freed, the capsule stripped from its 
anterior and posterior surfaces, and the organ slung vertically 
by three catgut stitches, placed at intervals of an inch, both ends 
of the highest being passed through the intercostal muscles be- 
tween the eleventh and twelfth ribs and tied. 

In this case pyelography showed that the upper calyces were 
dilated, and confirmed the view that this was due to the abnormal 
position and the movement of the kidney. 

7. Examination of a dilated movable kidney after nephropexy 
showing an openly actively contracting ureter (Fig. 11). 

CasE XI.—E. A., a servant maid aged twenty years, had 
suffered from pain in the back and right side for two years. 
She experienced the sensation of a lump in the side and there 
was an occasional attack of lumbar pain more severe on lying 
on her back. There was no history of Dietl’s crises or of varia- 
tions in the quantity of urine. The right kidney was freely 
movable and could be displaced into the right iliac fossa. It was 
not enlarged or tender. 

Nephropexy was performed in February, 1912. The fascia 
of Zuckerkandl was thick and the perirenal fat entirely wanting. 
Tough fibrous bands passed between the thickened fibrous capsule 
and the fascia. The kidney lay in the iliac fossa with its upper 
pole below the level of the iliac crest. The kidney pelvis was 
large and flabby and the kidney sinus admitted three fingers. 
Nephropexy was performed by partial decapsulation and catgut 
suture. The kidney was examined by pyelography three weeks 
after the operation. Collargol entered the pelvis easily and there 
was no pain. The pyelogram (Fig. 11) shows a greatly distended 
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renal pelvis and the outline of a dilated kidney. The pelvis is 
roughly quadrilateral in shape the upper and inner angle being 
formed by the catheter passing up this part of the pelvis. The 
renal portion of the shadow is a long oval shape with an un- 
dulating outline from the shallow pockets in the kidney being 
filled with collargol solution. From the lower and inner corner 
of the renal pelvis the ureter is seen to pass downward as a 
dark line varying in thickness as far as the level of the middle 
of the sacro-iliac synchondrosis. There are two narrow and 
two broad segments. The first narrow segment is at the uretero- 
pelvic junction at the level of the intervertebral disc between the 
third and fourth lumbar vertebre, then there is a short thickened 
segment extending to the lower border of the transverse process 
of the fifth lumbar vertebra and from this to the lower limit of 
the plate the opaque line is much thicker. In the narrow segments 
only the opaque catheter is seen, while in the thick segments 
are collections of collargol. 

The phenomenon of ureteral contractions is here graphically 
demonstrated. The lower segment between the two broad bands 
is the full length of a wave of ureteral contractions passing down 
the ureter. In the narrow portion an opaque segment of catheter, 
I centimetre in length, is lying and by using this it is found that 
the length of the contraction wave is two centimetres. 

8. Attacks of colic for three years, previous examination nega- 
tive, recently left kidney felt enlarged. Collargol shows dilated 
pelvis. Aberrant renal artery on operation (Fig. 12). 

Case XII.—F. H., a dental mechanic aged twenty-one, had 
complained of attacks of pain in the left loin during the last 
three years. Two years ago he was admitted to St. Peter’s Hospi- 
tal on account of renal colic, but the examination by X-rays was 
negative and the kidney was not palpable. Since that time he 
has had attacks of renal colic on an average of once a fortnight. 
The pain commences as a dull ache in the left posterior renal 
region and steadily increases reaching the maximum in two 
hours and then it radiates down the left side of the abdomen 
almost to the groin. Sickness and vomiting accompany the 
attacks. There has never been a hematuria and there has been 
no sudden increase in the quantity of urine after the attacks. 
The kidney has on one occasion been found enlarged and tender. 
There was no stone shadow with the X-rays. 
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When I examined him both kidheys were palpable, but neither 
was tender or enlarged. On cystoscopy the left ureteric orifice 
was larger. The efflux from both was clear. A catheter passed 
up the left ureter without meeting any obstruction. After inject- 
ing 28 c.c. collargol there was some pain. A radiogram (Fig. 12) 
shows a large oval collargol shadow opposite the bodies of the 
second and third lumbar vertebre. The long axis of the oval 
runs parallel to the edge of the psoas muscle and a rounded pro- 
jection overlaps the edge of this muscle at the level of the 
intervertebral disc between the second and third lumbar vertebre. 
No calyces are visible. The shadow extends outward almost to 
the twelfth rib. The ureter contained no collargol. A diagnosis 
of hydronephrosis due to obstruction at the ureteropelvic junction 
was made. 

On exposing the kidney I found a large lobulated kidney 
and a greatly distended renal pelvis. A band containing a large 
artery and vein passed across the ureter immediately below the 
distended pelvis and entered the hilum at its lower part. Below 
this band the ureter was normal in size. Above the band a little 
more than an inch of ureter was dilated and bound down to the 
surface of the dilated pelvis. ‘he pressure of the band upon the 
ureter was clearly made out. On raising the vascular band on an 
aneurism needle, the ureter still remained adherent to the surface 
of the pelvis and the contents of the pelvis could not be made to 
pass into the ureter. The pelvis was opened on its anterior 
surface and the interior inspected. ‘he opening of the ureter 
into the pelvis readily admitted a probe and there was no valve 
or stenosis here. 

‘The probe passed down for about three-quarters of an inch 
and was then arrested. ‘he aberrant vessels were now tied and 
cut across, but the probe did not pass. ‘he ureter was dissected 
off the surface of the pelvis and at once the probe passed on, 
so that the actual obstruction was due to the adhesions. No 
blanching of the kidney followed ligature of the abnormal vessels. 
‘The wound in the pelvis was closed with catgut and the kidney 
fixed to the posterior abdominal wall with catgut sutures. Con- 
valescence was uninterrupted. 

g. A diagnosis of hydronephrosis has been made. Pyelo- 
graphy shows the renal pelvis normal in outline and position. 
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Operation reveals hydatid cysts projecting from under surface 
of liver (Fig. 13). 

Case XIII.—L. C., a nursemaid aged twenty-seven, com- 
plained of attacks of acute pain in the right loin. Three and a 
half years ago she had an operation for appendicitis. 

Four months ago she had a series of attacks of violent pain 
in the right side of abdomen situated over the right kidney and 
radiating transversely round the abdomen to the middle line 
but not downward. The pain commenced suddenly and was very 
severe, necessitating the administration of morphia. Vomiting 
usually accompanied an attack. There were about 12 attacks 
in the first week each lasting from 30 to 40 minutes. For three 
and a half months there has been no recurrence of the pain. An 
abdominal swelling was noticed when the pain commenced. She 
was examined after an attack of pain by a surgeon of recognized 
experience in urinary surgery who diagnosed an enlarged tender 
kidney and pronounced it a hydronephrosis or a tuberculous 
kidney. Since that time the swelling had remained unchanged. 

When I examined her (November, 1912) there was a reni- 
form swelling in the right side of the abdomen with the long axis 
placed obliquely from above down and inward. The mass was 
rounded and prominent and there was a rounded upper pole 
two finger-breadths below the costal margin. On the rounded 
outer border there was a nodule the size of a walnut. The inner 
border was depressed like the hilum of the kidney. The surface 
of the mass was smooth and the consistence uniformly hard. 
The mass moved in a vertical direction with respiration and was 
freely movable on palpation, passing downward to an inch below 
the level of the umbilicus and inward for two inches across the 
middle line. 

The urine contained no* abnormal elements. Cystoscopy 
showed a healthy bladder and normal ureteric orifices. Pyelo- 
graphy (Fig. 13) showed the renal pelvis and calyces normal in 
size and contour and situated at the level of the twelfth dorsal 
and first lumbar vertebrz, high above the position of the swelling. 
On December 6, 1912, I exposed the right kidney and found it 
normal. The abdominal cavity was then opened and a long, firm, 
yellow, kidney-shaped mass found adherent to the under surface 
of the lower border of the liver. After removal of adhesions to 
the bowel this was found to be a hydatid cyst and was removed. 
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Normal pelvis and calyces in case of abdominal hydatid cyst, resembling hydronephrosis. 
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Normal renal pelvis and calyces in abdominal tumor, due to liver and enlarged gall-bladder. 
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Fully distended normal renal pelvis and calyces, outline of kidney normal, sarcomatous 
mass seen below the kidney. 
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The liver contained numerous large cavities filled with cysts 
and these were drained. Recovery was uninterrupted. 

10. An abdominal tumor is present in the right loin. Pyelo- 
graphy shows the renal pelvis and calyces normal and situated 
high up above the tumor. At operation the swelling is found 
to be the right lobe of the liver and gall-bladder full of gall-stones. 

CasE XIV.—A. S., aged forty-two years, had suffered from 
attacks of pain in the right side of the abdomen and right iliac 
fossa for a year. The pain was very severe lasting for a few 
hours to a day and was accompanied by sickness and constipation. 
There was said to have been hematuria with the first attack, the 
blood being present in the urine for a week. At the commence- 
ment of the first attack the patient was said to have been jaun- 
diced for two or three days, but this has not been noticed since. 

There was a swelling on the right side of the abdomen ex- 
tending from the costal margin to the iliac crest and inward to 
the middle line. The swelling was rounded on the surface and 
there was no sharp edge. It did not pass back into the costo- 
muscular angle. The urine showed evidences of chronic inter- 
stitial nephritis and there was a high blood-pressure and changes 
in the heart and arteries. Pyelography was performed without 
difficulty there being a remarkable absence of pain when the 
renal pelvis was full of fluid. The renal pelvis and calyces were 
normal (Fig. 14) and the kidney was situated high up under the 
ribs well above the prominent part of the tumor. The abdomen 
was opened. The right lobe of the liver was dragged downward 
and inward and its margin concealed by masses of adhesions. 
The gall-bladder was packed with gall-stones and extensively 
adherent. The gall-stones were removed from the gall-bladder 
and cystic duct and the adhesions freed. Recovery was inter- 
rupted by an attack of hematuria resulting from an exacerbation 
of the chronic nephritis. 

11. A tumor in the left loin is suspected to be renal. Pyelo- 
graphy demonstrates the pelvis and calyces normal and situated 
above the mass which is found on operation to be a mixed celled 
sarcoma of the perirenal tissue (Fig. 15). 

Case XV.—M. T., aged fifty-nine years, gave a history of 
“inflammation of the bladder ” three months previously followed 
by dull aching pain and tenderness in the left loin. She then 
felt a “lump” in the left side which was heavy and tender. 
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Examination of the abdomen showed a tumor in the left loin 
at the level of the iliac crest. This had a rounded lower border 
and passed upward beneath the ribs. It gave the impression of 
a partly distended hydronephrosis. 

The renal pelvis held 18 c.c. and the collargol solution (20 
per cent.) flowed easily. There was no trace of discomfort and 
the introduction was stopped as the flow had ceased. Radio- 
graphy showed the renal pelvis tensely distended with collargol 
solution (Fig. 15). There are three primary divisions and each 
splits into two branches. There is no dilatation of the calyces. 
The renal outline is normal. At the lower end of the renal 
shadow there is a dark opaque mass. No pain followed the 
examination and the kidney was palpated next day without a 
trace of tenderness. An oblique incision was made and the lower 
pole of the kidney was found to be embedded in a hard apparently 
fibrolipomatous mass which extended downward into the left 
iliac fossa and inward beneath the descending colon. The colon 
was firmly adherent to the mass and was dissected off with 
considerable difficulty. It was impossible to separate the mass 
from the lower pole of the kidney which was invaded by it and 
nephrectomy was performed. On section of the kidney the 
pelvis was found to be normal and the mucous membrane healthy 
and glistening. The lower pole of the kidney showed streaks of 
fibrous tissue passing in from the surface with a few small 
yellowish patches and a greatly thickened capsule. Microscopical 
examination showed the mass to be a mixed celled sarcoma with 
large areas of degeneration and infiltration with inflammatory 
round-cells. The growth originated outside the kidney capsule. 


DIFFICULTIES, FALLACIES AND DANGERS OF PYELOGRAPHY. 


The method so far as can be judged by published work 
has been successful in the hands of a few observers, while 
others have had to confess to failures in a number of cases. 

It would be surprising if, at first, some failures did not 
occur in a method which is dependent upon a high degree of 
manipulative skill on the part of the surgeon and correspond: 
ing proficiency on the part of the radiographer. That some 
failures should have occurred does not appear to me to detract 
from the value of this method. 
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I have on two occasions failed to obtain a shadow on the 
first attempt. When the absence of a shadow was discovered 
the operation was immediately repeated and in each case was 
completely successful, one of the plates being as good as any 
that I have obtained. In both cases an opaque catheter was 
used and the first plate revealed the fact that the ureteric 
catheter had been pulled out in withdrawing the cystoscope 
and did not reach beyond the brim of the bony pelvis. As a 
result the collargol solution had escaped downward into the 
bladder. It is important, therefore, to use an opaque catheter 
and one which is marked in segments easily read by the un- 
aided eye, so that the surgeon may know on introducing the 
catheter how far he has passed it up the ureter. The eye of 
the catheter should be within the renal pelvis and the distance 
which the catheter must travel up from the ureteric orifice 
is usually twelve or twelve and a half inches. Further, care 
must be taken to avoid pulling on the catheter during the 
removal of the cystoscope. 

In a third case, the only other failure that I have had, 
there was an interval of over ten minutes between the intro- 
duction of the collargol and the taking of the radiogram. Dur- 
ing this time the collargol had escaped down the urethra out- 
side the catheter for the plates showed the catheter in good 
position and the collargol shadow in the bladder. 

In one case I did not at first discover a shadow and thought 
that the collargol had failed to show on the plate. On further 
search I found, however, that there was the shadow of a 
normal pelvis lying on the shadow thrown by the ileum—and 
partly obscured by it. Dr. Blum?® states that the method is 
useless in closed hydronephrosis. The objection cannot be 
a very serious one. Completely closed hydronephrosis is in 
my experience a rare condition and is one in which the 
diagnosis is seldom in doubt. The application of the collargol 
method to it is rather of academic than of practical interest. 
In the temporary closure of an intermittent hydronephrosis 
the ureteric catheter after a slight hesitation passes on into 
the sac, the contents can be emptied, and if desired, collargol 
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solution can be substituted. ‘Lhe real use of the collargol 
method is not, however, in these advanced cases but in the 
early cases when genuine difficulty in diagnosis exists. 

‘Lhere is said to be danger of injecting the whole kidney 
tubules and of causing rupture of the renal pelvis with the 
collargol solution. 

On examining the basis for this statement it will be found 
that the condition was produced on the dead body with the 
exception of one case (Oehlecker), where it occurred in a 
child of ten years. In this case the fluid was “ injected under 
high pressure.” Were this fact not definitely stated, 1 would 
have considered it superfluous to insist upon the utmost gentle- 
ness of manipulation and delicacy of touch in everything con- 
nected with ureteral and pelvic work of this nature. If this 
cannot be guaranteed, the surgeon had better leave such 
methods alone. 

I did not “ inject” the collargol solution. It is run in by 
raising the small glass receptacle six or twelve inches above 
the level of the urethra. 

Further, anesthetics should be avoided as pelvic pain is 
a valuable guide to the surgeon and one that should receive 
instant attention. 

Finally a fatal case has been recorded by Roessle where 
“ cauterization of the entire mucous membrane of the kidney 
pelvis and inhibition of the pyramids with collargol”’ (Blum) 
was found. This case was quite exceptional. 

I have operated upon a considerable number of cases within 
a week of the collargol injection and have found the mucous 
membrane of the pelvis healthy and glistening even where the 
contents of the pelvis were still deeply stained with collargol. 

In a recent case I performed nephrectomy two days after 
an examination with a 20 per cent. collargol solution. Micro- 
scopical examination of the mucous membrane of the renal 
pelvis showed the epithelium normal in appearance. 

So far as I am aware no such cauterization as that recorded 
by Roessle has occurred in the experience of other observers. 
I have to thank my colleague Dr. Ironside Bruce, radio- 
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grapher to St. Peter’s Hospital, for the care and skill that he 
has devoted to the production of the radiograms illustrating 
this article. 
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THE VALUE AND LIMITATION OF DIASTASE, UREA 
AND PHTHALEIN IN ESTIMATING RENAL 
FUNCTION IN ASSOCIATION WITH URETERAL 
CATHETERIZATION. 


BY J. T. GERAGHTY, M.D., L. G. ROWNTREE, M.D., 
AND 
F. S. CARY, M.D., 


OF BALTIMORE, MD. 


(From the Genito-Urinary Clinic of the John Hopkins Hospital and the 
Pharmacological Laboratory of the Johns Hopkins University.) 


Recently Wohlgemuth? has introduced quantitative 
diastase estimation of the urine as a method of determining 
the relative functional capacity of the two kidneys. In a 
series of normal cases he found the diastatic activity the same, 
or practically the same, on each side, while in unilateral dis- 
ease the diastase content of the urine from the pathological 
kidney was always lower than that from the normal kidney. 
Simultaneous determination of function by means of cryos- 
copy, phloridzin and indigo-carmine showed that a certain 
amount of parallelism existed between the findings of these 
various tests and the amount of diastase present. He sug- 
gests that the diastatic activity may be of value in determining 
the advisability of nephrectomy in certain instances. 

In our previous communications ? the undoubted value of 
phthalein in these connections was demonstrated. Urea, and 
in certain cases indigo-carmine, phloridzin and Albarran’s 
polyuria test were utilized in conjunction with phthalein. 
Attention was called to a certain advantage which phthalein 
has over the other tests, viz., that it reveals not only the 
relative but the accurate absolute functional capacity of each 
kidney, thus allowing a prognosis concerning the ability of 
the remaining kidney to carry on unaided renal function. As 
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a result of these studies it was learned that the employment of 
all of the tests in any one case was impracticable, time con- 
suming and also unnecessary, since the urea and phthalein 
furnish all available information. In a series of 40 cases the 
study of the phthalein output, of the urea per cent., total urea, 
and diastase from each kidney is here presented, an effort 
being made to determine the relative reliability and practic- 
ability of these tests as well as to ascertain what advantages, 
disadvantages and limitations pertain to each. 

The Technic Employed.—The diastase has been determined 
according to the original technic of Wohlgemuth which is as 
follows: After neutralization, the same amount of urine from 
each side is placed by means of an accurately graduated 
pipette in a series of twelve test tubes in amounts decreasing 
from 0.6 c.c., 0.5—0.1-0.04 c.c. A sufficient quantity of 1 per 
cent. NaCl solution is then added to bring the amount of fluid 
in each tube up to 1 c.c.1 To each tube is added 2 c.c. of a 
1/1000 solution of freshly prepared soluble starch. The 
tubes are immersed in a water bath at 38° C. for 30 minutes 
after which they are placed in cold water for 3 minutes. To 
each tube is added sufficient 1/50 N. iodin solution to elicit a 
permanent color, violet or blue occurring where digestion is 
not complete. The tube in each series immediately preceding 
incomplete digestion of the starch indicates the diastase con- 
tent of that particular urine and from this the d is calculated. 
d is the diastatic activity expressed as the number of c.c. of 
1/10 per cent. starch solution capable of being digested by 
1 c.c. of the urine utilized. 

It might be emphasized that neutralization of the urine is 
important. In one case in which the urine on the left side was 
extremely alkaline, determined on the unneutralized sample, d 
was 4, whereas after neutralization it was 20. Although an 
extreme case this indicates the necessity of neutralization 
in every instance. 


1One cc. of urine was diluted to 10 c.c. and from this diluted urine 
the measurements of the amounts less than 0.1 c.c. were made. 
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Urea was determined in all of the earlier work by means 
of the Doremus method. In some of the later cases, however, 
Marshall’s * new area method was utilized. 

The phthalein test was utilized according to the technic 
described in previous communications, except that the drug 
was given always intravenously and collections made for 15 
minutes or half-hour periods. 


In forty cases fifty diastase determinations were made. The 
general result coincides fairly well with those of Wohlgemuth in 
that in the majority of instances the diseased or more diseased 
kidney is correctly indicated through the decreased diastatic 
activity of the urine from that kidney. Where the various tests 
harmonize no comment is necessary. One case, however, is of 
sufficient interest to justify a detailed report, because it afforded 
an opportunity for an extensive and prolonged study of function 
and also the opportunity to observe the effect of a pyelotomy 
on the function of the operated kidney, as well as the effect 
of this procedure and of the anesthetic on the function of the 
other kidney. 

There was complete blockage of the right ureter, the urine 
draining from a renal fistula, the result of an operation for a 
calculus seven years previously. The urine only from the left 
kidney passed through the bladder. This kidney contained in its 
pelvis a large calculus which was associated with a slight in- 
fection. 

The total function was practically normal, 41 per cent. 
phthalein for one hour. All three tests indicated the left kidney 
to have a functional capacity double that of the right. At opera- 
tion under gas and ether anesthesia a large bifid kidney was 
encountered on the left side, the lower half showing a marked 
hydronephrosis, the upper half, healthy kidney tissue equal to 
the size of a normal kidney. The stone lay in the pelvis of the 
lower half and was removed through an incision in the pelvis 
(Dr. Young). Although no dissection was done to determine 
the exact anatomical condition present, it seemed very evident 
that the kidney had a double pelvis, the stone lying in the lower 
one, the upper pelvis entering into a common ureter below the 
stone and being consequently free of obstruction. This upper 
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hypertrophied kidney tissue explained the presence of the prac- 
tically normal total function in the presence of these severe bi- 
lateral renal lesions. 

The day after the operation (the right kidney not having 
been disturbed) the function of the right kidney dropped to 
one-half its previous capacity, while that of the left dropped to 
one-third, the function of two sides being now identical. The 
time of appearance from the right was 40 minutes as compared 
to 15 minutes prior to operation. The function of each kidney 
gradually improved until at the end of three weeks the level 
which existed previous to operation was reached. 


In certain cases differences in functional capacity, as in- 
dicated by these various tests, exist, a consideration of the 
details of these differences furnishes information as to the 
relative value and limitations of each test. 

In Case | there was a slight grade of pyelonephritis of 
the right kidney and some hydronephroses. The phthalein 
indicated the function of this kidney to be half that of the 
left, while the total urea indicated identically the same ratio. 
The diastase, however, showed a very much greater function 
on the left than on the right side, and when the greater quan- 
tity of urine from the left side is considered this disproportion 
would be even more exaggerated. The phthalein and total 
urea appeared to be more in accord with the clinical findings. 
In this instance the urea per cent. was of no value. 

While from our results it is quite evident that differences 
in diastase are not so readily caused through dilution as 
differences in urea per cent., dilution in relation to diastase 
is not a negligible factor as is exemplified by one of our 
cases. In Case XI, a slight left-sided pyelitis, the phthalein 
was equal from the two sides, indicating equal function. This 
was corroborated by the total urea. The diastase showed a 
marked difference on the two sides. But if corrected for 
dilution the total diastatic activity would be practically equal. 

In the presence of an unmistakable tuberculosis of the 
left kidney (Case XXXVI) in which the decreased function 
was indicated by phthalein, urea per cent. and total urea, the 
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diastase failed to reveal any differences in function. Total 
diastase, however, would be more in accord with the true 
functional condition, but this furnishes no information other 
than is available from phthalein and urea. Case XXVII is 
another instance of the same phenomenon. 

In two other cases which clinically presented no signs or 
symptoms of renal disease, a marked difference in function 
on the two sides was indicated (Cases XIV and XX). 

These six cases serve to demonstrate that diastase is not 
an infallible index of relative functional capacity, since in 
two apparently normal cases considerable differences existed 
between the two sides, in two cases a definite lesion was not 
indicated, in another the functional injury was exaggerated, 
while in the sixth case unless the quantity of urine was taken 
into consideration an erroneous impression of function was 
given. 

The diastase is of very considerable value, however, in the 
majority of cases. It is about equal in value to urea per cent. 
In some cases it may be of even greater value than urea per 
cent. because of the fact that it is not so readily affected by 
dilution. In the cases of free urinary secretion, which are 
usually cases without ureteral inhibition, the phthalein gives 
much more accurate information and in such cases diastase 
and urea are of minor value only. 

The employment of functional tests in association with 
ureteral catheterization is attended with two great difficulties 
which in certain cases make it impossible to obtain all desir- 
able information from any one test: (1) Inhibition of func- 
tion and (2) leakage around the ureteral catheter. 

1. Inhibition—Any discrepancy due to inhibition can be 
detected readily through the determination without ureteral 
catheterization of total renal function by phthalein and error 
can thereby be avoided. For instance, with a total phthalein 
excretion normal or nearly normal, one kidney at least is 
normal or practically so. If, in such a case, on ureteral 
catheterization one should find on one side decreased function, 
which under ordinary conditions would be an indication for 
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nephrectomy even though the function of the supposedly 
healthy kidney as estimated with the aid of the catheter showed 
an apparently dangerously low excretion on account of the 
inhibition, one need not hesitate about removing the diseased 
kidney. The low function here is clearly the result of in- 
hibition, the extent of which is indicated by the discrepancy 
between the separated functions and the total function without 
ureteral catheterization. 

In cases of bilateral tuberculosis, the amount of pus from 
each side being practically the same, the phthalein can demon- 
strate that one kidney has a function far in excess of the 
other—a function sufficiently good to allow of successful 
nephrectomy. However, in certain instances inhibition might 
be so marked and the elimination of phthalein from each side 
consequently so small that it might be impossible from 
phthalein alone to determine which is the better kidney. 
Here diastase and urea per cent. together with a differ- 
ence in the intensity of urine pigment and a considera- 
tion of the total phthalein would be of value. No such 
instance, however, has yet been encountered. In the majority 
of cases the influence of inhibition can be minimized through 
longer collections (1% to 1 hour). 

Occasionally owing to extreme nervousness on the part of 
the patient or on account of unusual pain attending the pres- 
ence of the catheter in the ureter, the time of catheterization 
must be curtailed to such an extent that an accurate quan- 
titative determination of function is impossible. Here one 
is obliged to secure all of the necessary information from 
microscopical and clinical data and from urea per cent., time 
of appearance of phthalein and possibly of diastase, provided 
sufficient urine has been excreted to allow the application of 
the tests. 

2. Leakage.—In order to obtain an accurate quantitative 
estimation of the function of each side it is necessary to secure 
complete collection of the urine. By the use of Albarran’s 
flute end catheter this is usually possible. In a certain pro- 
portion of cases, especially those with relaxed ureters, leak- 
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age does occur and sometimes in amounts sufficient to nullify 
the findings. Unless one repeats the catheterization, which is 
not always practicable, using the Garceau catheter on one side 
along with transvesical collection for the other, knowledge 
of the relative functional values must be largely obtained from 
urea per cent., diastase and time of appearance of phthalein. 
This was well illustrated in a case with normal kidneys in 
which so much leakage occurred that the estimation of the 
relative function from phthalein was impossible, but the 
diastase, urea per cent. and phthalein appearance time all in- 
dicated identical functional capacity on the two sides. 

Combination of Tests——The number of tests has increased 
to such an extent that the use of all of them is impracticable. 
It becomes necessary, therefore, to consider what tests are 
really necessary for all of the available information under all 
conditions. In order to make a judicious selection it is neces- 
sary that one be familiar with the peculiarities, advantages, 
disadvantages and limitations of each and all of the approved 
tests. 

Interpretation of findings is not always easy but in order 
that this may be made simpler, our ideas relative to the indica- 
tions for the employment of any one of these tests alone or 
in combination, together with the significance of their find- 
ings, are here presented. 

The phthalein test is incomparable so far as total function 
is concerned and gives information frequently unavailable 
from any other source, and in cases in which leakage and in- 
hibition are absent furnishes in itself all the information 
necessary in regard to the function of each kidney. The 
absolute on each side as well as the relative function is 
revealed. 

It is advisable to give the phthalein intravenously and to 
make collections for one-half to one hour periods when an 
accurate quantitative knowledge of the function of each kid- 
ney is desired, because as was previously pointed out, short 
periods of collection are not reliable. In the majority of in- 
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stances, however, where it is necessary only to ascertain if the 
remaining kidney has a sufficiently good function to warrant 
operation, shorter periods (15 minutes) suffice. 

In exceptional cases where marked inhibition or severe 
leakage occurs, diastase and urea per cent. may furnish most 
important information in conjunction with microscopical and 
clinical data. Diastase is subject to the same errors as urea 
per cent. except that it is not so readily influenced by dilution. 
The findings of either must be accepted with extreme caution 
and only when, for causes mentioned above, total urea and 
quantitative phthalein determinations are impossible. 


The method of procedure which has furnished the greatest 
amount of information is as follows. In all cases demanding 
ureteral catheterization the total functional capacity is first de- 
termined by phthalein without ureteral catheterization. Where 
the total function is low a cryoscopy of the blood serum or a 
blood urea determination is made (Marshall’s method). After 
ureteral catheters are in place and a flow of urine has become 
established the phthalein is given intravenously and the time of 
appearance on the two sides noted. Urine is then collected for 
periods of from 15 minutes to 1 hour starting from the first 
appearance of the drug, the length of the period depending upon 
the character of the information desired. Where leakage or in- 
hibition of a grade sufficient to interfere with quantitative de- 
terminations does not occur, the quantity of phthalein from each 
side during a period of 15 minutes or preferably one-half hour 
is considered the index of the function of the individual kidney. 

Total urea estimations almost invariably corroborate the find- 
ings of the phthalein as regards the relative function. 

In the presence of considerable leakage dependence is placed 
upon the time of appearance of the phthalein, urea per cent. and 
diastase. 

In the presence of inhibition the urea per cent. and diastase 
are the factors of greatest value taken in conjunction with the 
clinical findings. 


Practicability of Tests—The phthalein and Marshall’s 
urea determinations are made with great ease and take but 
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little time. The diastase while exceedingly simple is time 
consuming. Freshly prepared soluble starch solution is needed 
anew each day and at least a half hour actual time is necessary 
for each test. 


CONCLUSIONS. 


1. That diastase is of value in the majority of cases in 
indicating which is the diseased or more diseased kidnev 

2. That in the majority of instances it is not necessary 
and adds nothing to the information obtainable from the 
phthalein or urea determinations which are more easily made. 

3. That in cases with leakage or serious catheter inhibition, 
but where sufficient urine to allow a diastase determination 
has been obtained, the test is of value. 

4. That dilution affects the urinary diastase content to a 
less extent than it does urea per cent. 

5. That dilution is not a negligible factor in regard to 
this test, total diastase content being at times of greater 
importance. 

6. That neutralization of the urine is not a negligible 
factor in the technic of the test. 
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REPORT OF A CASE OF PELVIC KIDNEY: 
DIAGNOSIS BEFORE OPERATION. 


BY G. J. THOMAS, M.D., 
OF ROCHESTER, MINNESOTA, 


(Reported from the Mayo Clinic.) 


As a means of diagnosticating congenital anomalies of the 
urinary tract the radiogram, following the injection of colloidal 
silver, is of great value inasmuch as it demonstrates accurately 
the position, size and number of kidneys, and the condition of 
the ureters. The following case report is an example in which 
this method was used and the diagnosis made before operation. 


Case A75609.—Mrs. P., aged thirty-two, married. Fourteen 
years previously the patient had been examined in the Mayo 
Clinic. At that time she had not menstruated. Physical find- 
ings: Vagina about one inch in length. No uterus, ovaries or 
tubes were discoverable upon palpation. Breasts normal and 
well developed. Family history: Eight sisters all having normal 
menses, five of them had married and borne children. Present 
history: Married seven years. No menses, but distress and 
pain over the region of the ovaries every two months. A year 
ago, following a cold or wet feet, she began to have attacks of 
frequent micturition. These attacks lasted six or seven days 
and then disappeared. She complains of a low abdominal pain, 
alternating from one side to the other, and she has been confined 
to bed for two or three days at a time with marked soreness and 
tenderness in the left pelvis. In sitting down and flexing the 
left thigh, and in leaning over, she has a severe sticking pain 
in the left side. She does not sleep well, cannot lie on her left 
side, is nervous and tires easily. Examination of urine (12 
hour specimen): Specific gravity, 1018, 350 c.c., acid, no albu- 
men, no sugar, an occasional red-blood cell. Objective symp- 
toms: Vagina one inch long. No uterus palpable. Rounded 
mass about the size of an orange high in left inguinal fossa, 
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tender to the touch. Slight thyroid enlargement. X-ray nega- 
tive. Patient well nourished, but nervous. 
Because of the congenital anomaly of the genital organs 


Fic. 1. 


di following injection of colloidal silver into the kidney 
“left in bony pelvis. Normal position of right 
kidney. 
without history of menstruation, the patient was referred for 
cystoscopic examination. Cystoscopy showed the urethra and 
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bladder to be normal. It was difficult to pass the left ureteral 
catheter more than 5 cm., or 244 inches from the bladder. The 
right side appeared to be normal. Amount and character of the 
urine from the left side compared favorably with that from the 
right side. A double injection of colloidal silver by the gravity 
method was made and a radiogram taken. The passage of the 
cystoscope and the left ureteral catheter was so painful to the 
patient that the operation could not be prolonged long enough 
to give an intravenous injection for the purpose of making a 
separate estimate of the function of the two kidneys. 

Fig. 1 shows the pelvis of a hydronephrotic kidney lying 
well down in the left bony pelvis. The ureter was 3% to 
4% inches in length. The pelvis of the kidney was upward and 
inward from the cortex, and the ureter’s course upward and 
outward then downward and inward. The position of the 
other kidney and the outline of the pelvis, normal. 

The patient was operated on November 18, 1912, by W. J. 
Mayo. The position of the kidney was found as shown in 
Fig. 1. The pelvis was hydronephrotic and infected; the ureter 
about 4 inches long. The blood supply to this kidney came 
from two or three renal arteries from the left common iliac 
about one-half inch below the division. The renal vein entered 
the vena cava just at the bifurcation and was closely adherent 
to the kidney-mass. All of the left external iliac vein could not 
be found. It may have become fused with the internal or it 
may have been very small, due to the pressure of the adherent 
kidney. 
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MYOMA OF THE STOMACH. 


BY JOHN H. OUTLAND, M.D., 
OF KANSAS CITY, MO., 
Surgeon to the Swedish Hospital, and Bethany Hospital, 
AND 
LOGAN CLENDENING, M.D. 


Tumors of the stomach, other than carcinoma, have been 
somewhat infrequently reported. Sarcoma is the most com- 
mon: there are now over two hundred cases in the literature 
(Zeische and Davidsohn? and Briggs?). There are many 
specimens of papilloma and adenoma of the stomach in col- 
lections ; they have largely been secured at autopsy and seldom 
have clinical significance. Lipoma* and fibroma‘ have been 
recorded. Leiomyoma of the stomach is much rarer. We 
have recently had a case of myoma of the stomach the record 
of which follows: 


ABSTRACT OF History.—Male patient, nine years old. Com- 
plaint, vomiting and general abdominal pain. A tumor in the 
epigastrium. Gastro-enterostomy June, 1912. Gastrectomy Feb- 
ruary, 1913. Tumor at the pylorus and involving a third of the 
stomach, microscopically a leiomyoma. Patient made a good re- 
covery. X-ray study of the stomach with a bismuth meal after 
the operation. 

C. P., male, nine years old, the second child of his mother, 
was first seen on May 31, 1912. His father and mother were 
healthy ; they are third cousins. They have one other child who 
is perfectly healthy. 

The patient had an attack of erysipelas at the age of one and 
one-half years ; and at the age of six a small right inguinal hernia 
was noticed which subsequently disappeared. 

Otherwise he had always been healthy until two years ago, 
when he began to vomit at frequent intervals for days at a time. 
The vomiting was accompanied by general abdominal pain. Dur- 
ing an attack of vomiting he was confined to his bed; between 
attacks he was up and about, leading the ordinary active life of 


812 


| 
| 
i 
| 
| 


MYOMA OF THE STOMACH. 813 


a boy of his age. Hzamatemesis occurred once or twice at the end 
of an attack of excessive vomiting; he at no time vomited more 
than a half spoonful of blood. He did not lose much weight, but 
he was quite weakened. The bowels had been kept regular with 
cathartics. 

Physical Examination.—On entering the hospital, May 31, 
1912, he had a temperature of 97.4° and a pulse of 90. He was 
a pale, undersized boy. His hemoglobin was 70. His heart and 
lungs showed no evidence of disease. His urine contained no 
albumin or sugar. A visible palpable tumor apparently the size 
of an orange presented in the upper portion of the abdomen above 
the umbilicus and in the midline. It was not tender. 

June 1, 1912. Laparotomy was performed. The tumor was 
a smooth soft mass extending from the pylorus 8 cm. over the 
anterior and posterior walls and projecting into the lumen of the 
stomach. No enlarged lymphatics were felt. On account of the 
age and condition of the patient a two-stage operation was con- 
sidered advisable. Gastro-enterostomy was done at this time and 
the patient’s physician was told to return with him in from three 
to six months for excision of the mass. 

The patient made an uneventful recovery from the first opera- 
tion and seemed perfectly well for two months. He then had 
several attacks of vomiting at intervals of about a month which 
weakened him considerably, but at the time of his second entrance 
to the hospital on February 1, 1913, he appeared in fair physical 
condition. There was a small chain of palpable inguinal lym- 
phatics on both sides not noticed in the previous history. On Feb- 
ruary 4, 1913, the abdomen was again opened. The tumor had 
apparently not increased in size. No glands were felt in the re- 
gion of the lesser or greater curvature. Gastrectomy was per- 
formed ; it was necessary to remove about one-third of the stomach 
in order to encompass the mass, which was excised. The patient 
again made an excellent recovery. He was discharged from the 
hospital two and a half weeks later in good condition. His tem- 
perature and pulse were normal. He was eating six small meals a 
day. Since then his progress has been very good. Two months 
after the operation he had gained twelve pounds in weight. 


Macroscopic Appearance of the Tumor—The tumor was 8 cm. in 
length by 6 cm. in thickness. It weighed 341 gms. It exactly occupied 
the site of the pylorus, extending for half its length along the greater 
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curvature and front and back walls of the stomach. Fig. 1 is a side 
view of it with the pylorus cut open, the surface of the gastric mucosa 
above. Fig. 2 shows the mass bisected and the cut surfaces of the two 
halves. The dark spot at the lower pole is a cyst with smooth walls 
which was filled with brownish fluid. The white surface above this was 
firm and dense. The gastric mucosa was everywhere intact and freely 
movable over the surface of the tumor. The serosa also was intact and 
movable so that the neoplasm occupied the middle coats of the stomach. 
Microscopic Appearance.—Sections made through the firm white part 
of the tumor showed everywhere parallel bundles of smooth muscle 
fibres interlacing in all directions. In many parts there was some round- 
celled infiltration between the individual fibres. Although all relations 
here were lost it must have sprung from the muscular coat. With the 
Van Gieson stain it was seen that although there were many fibrous 
elements the muscle cells were in great preponderance (Figs. 3 and 4). 


On February 21, 1913, he was given a bismuth meal and its 
progress watched with the X-ray. The bismuth entered the 
stomach very slowly and remained for some time above the 
cardia, trickling into the stomach slowly. After its entrance it 
settled in six to seven minutes in the lower pole of the stomach in 
a small mass and then began to leave the stomach by the gastro- 
enterostomy opening. Respiration facilitated the passage of the 
food into the intestine. The stomach was nearly completely empty 
in twenty minutes. Fig. 5 is a plate taken at the time the bismuth 
was beginning to leave the stomach after a second glass of butter- 
milk containing bismuth oxychlorid. 


The literature upon myoma of the stomach is not large. 
The earliest collective report we have found is Steiner’s,5 who 
reported twenty-one cases of myoma and myofibroma of the 
stomach. Thompson® was able to collect forty-three cases 
which had only pathologic interest, and twenty cases of clin- 
ical interest. Of these, two (Moser’s? and Capello’s®) are 
reported as myosarcomata. Thompson then had eighteen 
clinical cases of leiomyomata or fibromyomata. To these he 
added one operated case. 


Kosinski’s® case is the earliest reported—a male aged fifty-seven who 
had a tumor in the abdomen with symptoms extending over three years. 
Three days after aspiration of fluid from the abdomen he collapsed and 
died. At autopsy a tumor weighing twelve pounds was found attached 
to the greater curvature. 


Fic. 1 


Section of the mass. 


: 
e F 
Appearance of the tumor, with pylorus cut ac1oss; the mucosa is above. - 
FiG. 2. 


High power of a portion of Fig. 3. 


(Low power.) 


) 
| Fic. 3. 
Microphotograph of a section made in the dense part of the tumor. | 
Fic. 4. 


Fic. 5: 


Study of the Stomach with bismuth meal. 4 
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Rupprecht ” performed gastrectomy on a male aged fifty-two for a 
myoma weighing 251 grammes. Von Erlach™ removed a stomach in a 
woman, thirty-four, with a leiomyoma weighing 5400 gms. The patient 
recovered. 

Von Eiselberg” excised a fibromyoma of the stomach in a woman 
aged thirty who recovered. Nicoladoni® reported a fibromyoma in a 
man aged sixty. 

Herhold™ had a patient, female aged thirty-seven, who was operated 
on for persistent vomiting. She had a myoma at the pylorus the size 
of a hazel-nut. Bland-Sutton” reports a pure myoma found on the 
posterior wall of the stomach during an operation for gall-stones. 
Poirier * reports a cherry-sized myoma at the pylorus in a woman fifty- 
eight. Sainter™ had a female patient forty-nine years of age who com- 
plained of nausea and emaciation. She had no palpable tumor but at 
operation a myoma was found at the pylorus: gastro-enterostomy re- 
sulted in recovery. Delore’s” patient had a palpable tumor, a leiomy- 
oma; he died two years after a gastro-enterostomy. Gouillioud’s ” 
patient was a male aged forty-four who had a tumor in the right hypo- 
chondrium. It proved to be at the pylorus. Pylorectomy and gastro- 
enterostomy were done. The patient was well six months later. His- 
tologically the tumor was a leiomyoma. Ochsner’s case reported by 
Yates” was a male aged seventy-three who was operated on for dis- 
tress in the epigastrium. There was no palpable tumor. A tumor the 
size of a walnut was removed from the posterior stomach wall. It 
proved to be a myoma. Cholecystectomy was also done. The patient 
was well one year later. 

Goebel’s™ case was a woman sixty-nine years old who suffered from 
an abdominal tumor and emaciation; a leiomyoma of the anterior wall 
of the stomach was removed. The patient died. 

Thompson’s* case was a woman aged forty-two. Four years after 
operation she vomited blood and passed tarry stools. She fainted many 
times during the four years and always passed tarry stools for days 
after a fainting spell. Later she suffered from pain in the epigastrium 
and emaciation. There was no palpable tumcr. Operation revealed a 
large tumor growing from the posterior wall of the stomach. Partial 
gastrectomy and gastro-enterostomy were done. The patient was well 
six months later and had gained thirty-five pounds. 

Hake™ added three cases found in autopsy material; all small an- 
nular myomata at the cardia. Ferguson™ catalogues a myoma of unusual 
size at the cardia. Shuyeninoff* reports two cases of malignant leio- 
myoma of the stomach. Battey™ reports one case in a woman sixty-five 
years old; a diagnostic puzzle which proved at autopsy to be a suppu- 
rative leiomyoma of the cardia. Foulerton™® describes a specimen re- 
moved by Bland-Sutton™ evidently the same as described by him in a 
separate article. Spencer™ reports a case in a woman aged forty-six 
who had a large submucous tumor which proved to be a fibromyoma. He 
mentions in his paper another case operated upon by another surgeon: 
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the tumor was the size and shape of a small sausage and sprung from 
the greater curvature; at operation it was supposed to be an intussus- 
ception and removed with a part of the stomach; the surgeon discovered 
his mistake and reopened the abdomen but the patient died. 

Peugniez and Jullien® report two cases: one in a woman aged 
thirty-seven who for five years had attacks resembling acute appendi- 
citis; at operation a small hard myoma was found at the pylorus, which 
was excised with recovery. The other was of a woman aged fifty-seven 
who had had symptoms of pyloric obstruction at the age of twenty-two 
and at the time of presenting herself for operation had vomiting, epi- 
gastric rigidity and retention of food. A diagnosis of gastric cancer was 
made and a laparotomy revealed a hard tumor encircling the pylorus; 
a pylorectomy was done and resulted in a recovery. 

Mouriquand and Gardere” had a patient aged sixty-seven who en- 
tered the hospital for cedema and cardiac irregularity and died in a 
uremic convulsion; at autopsy a large myoma was found on the poste- 
rior wall of the stomach. 

Lowit ” operated upon a woman forty-eight years old who suffered 
with diffuse abdominal pain. An elastic tumor presenting in the hypo- 
gastrium had been noticed for a year gradually growing until at the 
time of examination it was the size of a man’s head. On opening the 
abdomen a cystic tumor containing 1.5 litres of fluid was found attached 
to the greater curvature near the pylorus. Microscopically it was a 
lymphangiectatic myoma. The patient left the hospital in two weeks. 

Bullock ” reports two cases in females aged sixty-three and fifty-six. 

Anitschaff “ reports three museum specimens all located at the junction 
of the stomach and cesophagus. 

Farr and Glenn™ report a case in a woman aged forty-nine who had 
profuse hematemesis and died shortly after. At autopsy a myoma was 
found in the fundus of the stomach. Farr and Glenn collect 84 cases but 
they include many cases of adenomyoma and myomata in association with 
carcinoma; all the reports of this sort that we have investigated have been 
of doubtful value. 


There are then seventy-nine cases now on record includ- 
ing the one here reported. Of these twenty-eight have come 
to operation, or have been of clinical interest. The condition 
is usually considered to be carcinoma before operation ‘and 
sarcoma at operation, until the microscopic examination is 
made. Sherren,*' in collecting eighteen cases of polypoid 
tumor arising from the greater curvature of the stomach, 
states that often they are myoma malignum, and present as 
cystic tumors in the midline. These cases are similar to the 
cases of Kasinski, Lowit, Battey and Spencer. 
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PRIMARY SARCOMA OF THE LARGE INTESTINE.* 


BY R. E. FARR, M.D., 
OF MINNEAPOLIS, MINN, 


Statistics——A somewhat careful survey of the material at 
my disposal shows a dearth of literature upon this subject 
until quite recently. According to Baltzer,’ Stort found no 
cases in the reports of the Berlin Pathological Institute from 
1859 to 1875. Undoubtedly many of the early cases were 
confused with other conditions and thus remained unrecog- 
nized. 

Jopson and White,? in 1901 (American Journal Medical 
Sciences, v, 122), after a careful review, were able to find 
only 22 cases of sarcoma of the large intestine; and in 5 of 
these there was some doubt as to the growth being primary in 
the large bowel. In only 14 cases was the growth confined 
to the large bowel exclusively. Only 3 of this group were 
confined to the cecum and ascending colon. 

Location.—While in carcinoma of the intestine perhaps 
95 per cent. occur in the large bowel, in sarcoma only about 
35 per cent. are found there. 


Corner and Fairbanks ®* collected 175 cases of sarcoma of the alimen- 
tary tract (exclusive of the mouth, pharynx and anus), with the fol- 
lowing distribution: Esophagus, 14; stomach, 58; small intestine, 65; 
ileocecal, 20; colon, 11; rectum,-7. 

G. A. Hamann‘ (Surgery, Gynecology and Obstetrics, September, 
1909), in 1909, was able to find 4 additional cases. 

We could only find 3 cases of sarcoma of the cecum and ascending 
colon reported up to the time that I operated upon my case. The colon 
is most apt to be affected in childhood. 

W. J. Mayo® in 1909 reports resecting twice for sarcoma of the 
intestine, in a paper on “ Tumors of the Czecum.” 

S. Goto,’ in June, 1911, collected 24 cases of ileocecal sarcoma, ex- 
clusive of those of the appendix, and gave 1 of his own. He gives 5 


* Read before the Minnesota Pathological Society, March 18, 1913. 
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cases reported by Nothnagel, 2 by Frank and 3 by Baillet, making 32 
in all up to June, 1911, which is the last report I can find. 

A. Baer’ found 10 sarcomas in 124 inflammatory tumors of the 
ileoceecal region. 


Pathology—M icroscopic.—Whereas all varieties are found, 
the most frequent type is the round cell; and perhaps the 
lymphosarcoma is second in frequency. 

Jopson and White report only one spindle-cell tumor in 
the twenty cases where the type was known. 

The tumor probably usually begins in the submucosa, and 
may be pedunculated, or may infiltrate the bowel wall, causing 
great thickening ; but does not often involve the serosa. Tend- 
ency to stenosis is not marked; and, indeed, dilatation may 
occur. The growth has a tendency to develop longitudinally 
in the bowel wall, and has not the predilection for points of 
irritation which is so often manifest in carcinoma. The ab- 
dominal lymphatics are apt to be involved early and exten- 
sively, and metastasis here is most frequent. Perhaps the 
peritoneum is next. The actual diagnosis cannot be made 
except with a microscope. 

Incidence of Sarcoma as Compared with Carcinoma.— 
These growths, while having much in common clinically, have 
many distinguishing features which are unlike; but a classifi- 
cation of symptoms which might point to more than a prob- 
able diagnosis is impossible. 

Generally speaking, sarcoma appears in younger individ- 
uals, grows more rapidly, and is more apt to show tumor. 
Wasting and anemia are more marked, and pain is out of pro- 
portion to obstructive symptoms. Early cachexia and less 
liability to stenosis and to hemorrhage, and perhaps irregular 
fever are the most distinguishing features of sarcoma. 

Treatment.—Excision offers the only hope. Glandular in- 
volvement is no contra-indication. So far results have been 
discouraging. 

Corner and Fairbanks’ statistics show a mortality of 33 
per cent. in 51 resections. Of 11 resections in the large 
intestine, 7 survived the operation. Fourteen of 22 cases 
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reported by Jopson and White were explored, and only 10 
could be resected. Of these 5 died. Two cases of the 11 sar- 
comas of the colon were resected and both died. 

Involved abdominal lymphatics should be looked for, and 
removed; and in cecal growths the rule of excising at least 
six inches of the terminal ileum should be followed, as its 
lymphatic drainage is identical with that of the colon. 


Report of Case—Mr. A. S., aged sixty-one, had been under 
the care of Dr. L. A. Nippert for acute inflammatory symptoms 
relating to the right upper abdomen during the previous two 
weeks, during which time he was confined to bed. This was the 
first attack of this kind that he had ever had. He describes his 
previous attacks as follows: 

For about twenty years, with gradually increasing frequency, 
he had had attacks of partial obstruction, and after severe pain, 
and often vomiting, he would take a laxative and finally be 
relieved. There had never been any bleeding, but the stool had 
been dark at various times. Microscopic examinations for blood, 
by various physicians, had proven negative. A year or two 
previously a small tumor had been removed from the face, and 
pronounced by Dr. Corbett, who examined the growth, to be 
adenoma. 

The skin presented a marked icteric tinge which was thought 
to be due to the gall-bladder condition. Local examination 
showed much rigidity in the right upper quadrant; and on 
deeper inspection a mass could be palpated in the right kidney 
region. The urine showed albumen, granular and hyaline casts, 
and decrease in quantity. 

Operation.—Operation revealed a distended gall-bladder, 
greatly thickened, which was quickly drained, as the intestinal 
tumor had been explored and found to be operable. A classical 
resection, with lateral anastomosis by the method of Moynihan, 
was made. Several large glands were lifted out, with the growth, 
after mobilizing the bowel after the method of Lane. Drainage 
was employed on account of the gall-bladder infection. 

The output of urine was 32 ounces during the succeeding 
four days; but convalescence was otherwise normal. Since that 
time his health has been excellent. 
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Photograph of gross specimen sectioned longitudinally. The sharp limitations of the 
tumor, the nodular projecting masses, the thickened walls and the absence of ulceration 
are the prominent features. 


Microphotograph, times 500. Shows a fine fibrillar net-work with numerous rounded 
and oval nuclei. 


FG. 2. 


Microphotograph, times 500. Area showing numerous thin-walled vessels with slightly 
denser connective tissue bundles. 
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Microphotograph, times 400. Section of mucosa of colon with underlying tumor; 
<n fee, is replaced by dense tumor tissue which has advanced to the bases of the mucus 
glands, 


FIG. 3. 
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Microphotograph, times 900. Enlarged view of thin-walled capillary with surrounding 
tumor cells, some of which show mitotic figures. 
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Microphotograph, times 1000. Showing characteristic arrangement of tumor cells 
which have vesicular nuclei of irregular size, shape and staining reactions. The fine inter- 
cellular fibrille are represented in upper right hand corner. 


FIG. 5. 
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Microphotograph, times 700. 


FIG. 8. 
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Points at which the intestine was 
divided. 


in sinus. 


Section of adjacent lymph node showing tumor metastasis 
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Points of lateral anastomosis. 
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He now weighs 200 pounds and his bowels move normally. 
The tumor involved almost all of the ascending colon, but its 
thickest point was at the cecum, and it probably began here. 


Pathological Report (by Dr. H. E. Robertson, of the University of 
Minnesota).—Gross specimen consists of cecum with portions of ileum 
and ascending colon. In its preserved state the ileum portion measures 
25 cm. in length. At the ileocecal junction is an irregularly lobulated 
tumor mass, sharply defined on either side and occupying the proximal 
6 cm. of the cecum and ascending colon. A portion of the ascending 
colon, 6 cm. in length and apparently normal, projects beyond the con- 
fines of the tumor. 

The walls of the bowel are infiltrated by tumor, reaching a thickness 
of 1.5 cm. Masses of tumor tissue also project into the lumen of the 
bowel, almost totally occluding it. In fact, it was found that water 
poured into the cecum could not without great difficulty be forced 
through the tumor area. 

The tumor sections with the resistance of fibrous tissue and is very 
firm. It is everywhere covered by intact mucosa, there being no evi- 
dence of ulceration or necrosis. Its cut surface has a grayish-white, 
glistening appearance. A few firm, enlarged lymph nodes are present 
in the neighboring mesentery and mesocolon. The appendix measures 
about 8 cm. in length and is apparently normal. 

Microscopically, the tumor is composed of a very cellular connective 
tissue stroma in which are varying sized groups of strands and bundles 
of fibrils with many rounded and oval nuclei of varying size. Thin- 
walled capillaries are abundant. The tumor tissue invades the sub- 
mucosa and lies immediately adjacent to the mucous membrane. There 
are a few microscopic areas of necrosis. In some portions connective 
tissue fibrille are almost entirely absent and large numbers of rounded 
nuclei with irregular masses of chromatin are present. Alongside of 
some of these cells tiny fibrille may be distinguished by special stains. 
Mitotic figures are fairly common. Numerous eosinophiles and lympho- 
cytes infiltrate the tissue spaces. 

Miscroscopic examination of one of the adjacent swollen lymph 
nodes shows the node invaded by tissue resembling in every respect that 
found in the parent tumor. 

Diagnosis—Round-cell sarcoma of cecum and ascending colon with 
metastasis to neighboring lymph node. 
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NON-ROTATION OF THE INTESTINE.* 


ITS RELATION TO HIGH, RETROCHCAL AND ABERRANT POSITIONS 
OF THE APPENDIX. 


BY ARTHUR SEYMOUR VOSBURGH, M.D., 


OF NEW YORK. 


THE frequency with which one meets, in operating, the 
abnormally placed appendix, and the difficulties encountered 
in dealing with it, often through a badly placed incision, seem 
to warrant a review of the subject. 

The most frequent variation is the “ retrocecal ” appendix. 
By this I mean an appendix actually extraperitoneal, in whole 
or in part, by reason of secondary adhesion in the process of 
development, and not extraperitoneal as a result of segregation 
by a protective peritonitis. 

Rarer forms are those where we find the appendix in the 
region of the liver, approximating the median line, or in the 
left iliac fossa. In these latter, more advanced forms of arrest 
of development, we are apt to find the ileum entering the 
cecum on the right side. 

The difficulties of these cases are further increased by 
failure in early diagnosis. They come to the hospital late 
through lack of prompt recognition, or we, beset by the same 
difficulties of diagnosis, fail to give the prompt relief de- 
manded. We have in consequence to deal with an inflam- 
mation far advanced, with bowel and mesentery unduly thick- 
ened, rendering the gut difficult of manipulation. 

The extraperitoneal retroceecal forms fail to give us the 
telltale symptoms of peritoneal involvement, with its charac- 
teristic rigidity of the adjacent abdominal wall. 

Some of us have observed cases of well advanced peri- 
tonitis, where we have failed to elicit the symptom of abdom- 


* Read before the New York Surgical Society, October 9, 1912. 
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inal rigidity. On opening the abdomen in such a case, the 
explanation has been found in the fact that the inflammation 
has been confined chiefly to the visceral and mesenteric 
peritoneum. 

Dr. Charles N. Dowd has recently emphasized this symp- 
tom in an article in the American Journal of Surgery, June, 
1912, entitled “‘ Some Peculiarities of Deep-Lying Abdominal 
Inflammation.”’ He summarizes as follows: The parietal peri- 
toneum, supplied through the peripheral nervous system is 
rich in sensation, while the visceral peritoneum, deriving its 
nerve supply from the sympathetic system has no nerves sensi- 
tive to pressure, heat or cold. 

The failure of deep-seated appendicitis to conform to the 
classical train of symptoms, which renders diagnosis compara- 
tively easy, and the mistakes into which I fell, by this same 
failure, aroused my interest in this subject. 

Among my private and hospital cases of appendicitis I find 
ten of abnormally placed appendix. Nine retroczecal, and one 
where the appendix abscess was in contact with the liver. 
This last I will describe in detail. 


Case.—Albert K., son of Italian parents, five years old, was 
admitted to the first surgical division of Bellevue Hospital on 
August I, 1912. Nine days before was taken sick with pain 
in the upper abdomen. Vomiting kept up all the first night. A 
private physician gave him some medicine which relieved him 
for the time being. Two days before admission pain became 
worse, and he was confined to the bed. Pain was of a cramp- 
like character. Bowels moved daily. On admission, tempera- 
ture 103°, respirations 28, pulse 140, leucocytes 4300, polynuclears 
85 per cent. Tenderness over whole of right side. Right rectus 
held rigid. Abdomen not distended. Maximum rigidity, right 
upper quadrant. 

Diagnosis, high appendicitis. 

Operation (August 1).—Right rectus incision above level of 
umbilicus. Transverse colon presented in the wound. This 
and parietal peritoneum seemed normal. No free fluid. On 
further examination a mass was felt in contact with the liver, 
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which on investigation proved to be an appendix abscess walled 
in by the cecum and the ascending colon. The cecum was bent 
on the ascending colon in the form of the capital letter J. 
Czcum to the right of ascending colon, parallel to it, and point- 
ing to the liver. The appendix, gangrenous, lay in the sulcus 
formed by the cecum and ascending colon. Small intestine 
lay behind these structures, whether duodenum or a coil of the 
ileum, I was unable to determine. The gut was so thickened 
and infiltrated that it was impossible to treat the remnant of 
appendix other than by the introduction of cigarette drains to 
the bottom of the abscess cavity. A foul discharge continued 
for several days, and it was feared that a fecal fistula would 
develop. Fortunately this did not occur. Pathological report 
on the small piece of appendix we were able to remove was 
gangrenous appendicitis. An X-ray of the colon was obtained 
subsequent to his recovery (Fig. 1). 


A detailed description of the retrocecal cases is not neces- 
sary, except to emphasize the difficulty in early diagnosis, for 
the reasons above stated. 

Dr. Charles H. Mayo (Medical Record, March 2, 1912) 
reports five cases of ascending colon on the left side, or 
approximating the median line. Three were operated upon 
for left-sided appendicitis. Two with acute abscess. 

From this brief review it will be seen that this condition 
of abnormally placed appendix, while not common, does con- 
front us in a certain small percentage of cases. 

The correct interpretation of these various positions of 
the appendix is only possible, by a study of the embryology 
of this part of the intestinal tract. Each of these positions 
of the intestine, which we think of as abnormal, has some 
stage of embryological development, or some prototype in 
comparative vertebrate anatomy, as its explanation. 

While it is impossible to trace each step of development 
in human embryology, yet by the aid of comparative anatomy, 
we are able to follow the picture with great surety. 

The earliest indication of the alimentary tract is that of 
a straight tube attached to the axial mesoderm by a dorsal 


} 
» 
| | 


NON-ROTATION OF THE INTESTINE. 825 


mesentery. From this primitive mesentery all the other mesen- 
teries, omenta and peritoneal folds of the adult are derived by 
further development, displacement and adhesion, with the ex- 
ception of the anterior mesogastrium. The anterior or ven- 
tral mesogastrium is the remnant of the mesothelial layers, 
which extended between the ventral abdominal wall and the 
ventral border of the intestine, just after the splanchnopleure 
and the somatopleure have closed to form the alimentary tube 
and the body cavity. This primitive partition is lost below 
the stomach. 

The intestine in the very earliest stage follows the body 
curve, later a loop is seen projecting toward the umbilicus 
where, by means of the vitello-intestinal duct, it communicates 
with the yolk-sac. We distinguish a descending limb and an 
ascending limb. 

The cecum bud appears about the sixth week. It shows an 
unequal rate of growth. The terminal piece not keeping pace 
with the proximal portion forms the appendix. The proximal 
portion is developed into the caecum proper. Owing to its rapid 
growth the ascending limb of the loop, which forms the 
major portion of the small intestine, is thrown into folds. 
This very rapid growth of the small intestine forces the slow 
growing large intestine into the line of least resistance, 1.e., 
toward the median line and the ventral abdominal wall, forcing 
it gradually upward toward the cephalic end of the abdominal 
cavity. This occurs about the end of the third month. At 
the fourth month the cecum moves to the right, touches the 
caudal surface of the liver ventrad of the duodenum. The 
rapid growth of the liver during the placental stage of its 
circulation, forces the caecum caudad, past the right kidney to 
its adult position in the right iliac fossa. 

This progression of the cecum and ascending colon from 
below upward, from left to right, and finally downward, is 
accomplished by the twisting, of all the gut and mesentery 
- embraced in the umbilical loop, on its duodenocolic isthmus, 
or on an axis running from the umbilicus to the superior 
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mesenteric artery. The cecum and the ascending colon under 
the pull of the small intestine, has undergone a rotation on 
its long axis of a hundred and eighty degrees. This is well 
shown by tracing the muscular longitudinal bands of the 
ascending colon into the transverse colon. 

Take for example a piece of rubber tubing to represent 
the ascending and transverse colon. Place upon it three lines 
to represent the longitudinal bands of the intestine. Let them 
be marked distinctively, so that, in whatever way you twist 
the tube, they may be distinguished, one from another. The 
attached, posterior, or mesenteric border of the embryonic 
gut is the site of the “ posterior band.” 

Hold the portion of the tube, which we have denominated 
transverse colon, in the anatomical position, the posterior 
longitudinal band cephalad; the so-called “ anterior band” 
will lie ventrad, and the “ inner band ”’ will lie dorsad. 

Bend the tube at what would be the hepatic angle, and 
twist that portion representing the ascending colon on its 
long axis, from left to right through one hundred and eighty 
degrees. It will be found that the longitudinal bands will 
assume the position we call normal in the ascending portion of 
the colon. The “anterior band” external, the “ inner band” 
anterior and internal, the “posterior band” posterior and 
internal. The right leaf of the ascending colon unites with 
the parietal peritoneum on the right side, and the left leaf of 
the descending colon unites with the parietal peritoneum on 
the left side of the abdomen. In this way the normal adult 
type of peritoneal arrangement is brought about. 

The accompanying illustrations (Figs. 2-10), kindly loaned 
me by Professor George S. Hutington, from his volume on 
The Anatomy of the Peritoneum, will better illustrate the 
points in development. 

From a review of these figures we see we can derive all 
the forms of abnormally placed appendix. Arrest of develop- 
ment may halt the cecum and ascending colon at any point 
in its progression from left to right. Failure of the intestine 
to rotate on its duodenocolic isthmus leaves the colon to the left 
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Long arrow points to cecum. Short arrow to coils of small intestine. 
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Schema of human embryonic intestinal canal after differentiation of large and small intestine. 
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Schematic representation of the development of the mesentery of the umbilical! 
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A 
Schematic representation of alimentary canal, with umbilical loop 
and mesenteric attachments in human embryo of akout six weeks. 
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Stages in intestinal rotation. 
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Abdominal viscera of the little ant-eater, seen from the left, with the intestines turned 
to the right. 
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Abdominal viscera of the little ant-eater with the intestines rotated to correspond to the 
development in the human subject. 
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Abdominal viscera of adult human female, in a case of arrested rotation of the intestines. 
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Abdominal viscera of adult human male, non-rotation of intestine, ileum entering on the 


right side of cecum. 
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Abdominal viscera of a child, two years old; non-rotation of intestine. [leocolic_junction 
on right side, appendix almost in the median line. 
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Human fcetus at term; abdominal viscera hardened (in situ); non-rotation of ca#cum. 
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and small intestine to the right. A partial failure of this rota- 
tion, the small intestine having failed to withdraw all of its 
coils from behind the caecum, will leave the appendix in a retro- 
czcal position, there to become buried by subsequent adhesion. 


CONCLUSIONS. 


The unusual and aberrant positions of the appendix have 
for their explanation, a stage of embryological development, 
there arrested; or an evidence of atavism to some prototype 
in comparative anatomy. | 

The clinical findings, in the case mentioned above, are 
of value as supplementing anatomic and post-mortem findings. 

The approach to the appendix, in the retroczcal types, 
after the abdomen has been opened, is best accomplished by 
an incision along the right side of the ascending colon, thus 
mobilizing the cecum. 
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A RETRORECTUS LAPAROTOMY INCISION AND 
CLOSURE. 


BY JOHN J. MOORHEAD, M.D., 


OF NEW YORK, 
Adjunct Professor of Surgery in the New York Post-Graduate Medical School and 


ospital; Assistant bing, be ye to Harlem Hospital; 
Attending Surgeon, Red Cross Hospital. 

IN gaining access to the lower abdominal cavity numerous 
incisions have been planned with the dual object of attaining: 
(1) Requisite exposure with a minimum of structural damage; 
and (2) protection against subsequent hernia. 

The McBurney “ gridiron” or muscle-split incision de- 
servedly holds a prominent place in this type of procedure; but 
because this had a limited application, entrance has been sought 
through the split fibres of the rectus muscle (Dezver incision), 
or at the outer margin of the muscle (Battle-Jalaguier-Kam- 
merer incision). 

At the present time it is a growing custom to perform 
median oftener than lateral laparotomy, because experience 
has shown that multiple rather than suspected single lesions 
often exist. This is notably true of appendicitis where other 
pathological conditions are often found, such as membranous 
pericolitis, kinks, mobile czecum, ureteral, tubal and ovarian 
lesions. | 

It is my observation that laparotomies are more than ever 
in a real sense “ exploratory,” and for that reason lateral in- 
cisions are being much more limited and will probably soon 
be reserved for appendicitis in children or where abscess is 
apparent. 

The transrectus incision (Deaver) is sometimes unsatis- 
factory because the muscle is often torn or bruised; and also 
because the deep epigastric vessels are so commonly cut neces- 
sitating delay at a stage when it is especially aggravating. 

Lateral and retrorectus incisions are theoretically faulty in 
that the nerve supply to the rectus is in part cut, thus predis- 
posing to hernia; however, the adequacy of exposure and the 
possibility of interposing the entire intact muscle between the 
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Skin retracted outward and line of incision as for appendicitis. 
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Line of incision in anterior rectus sheath. 
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Outer portion of sheath dissected outward to the shelving edge. 
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Outer edge of intact rectus united to shelving edge of anterior sheath. 
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Anterior sheath and part of skin united ; approximate planes of incisions shown. 
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incisional planes to a great extent modifies this technical 
objection. 

During the past two years the retrorectus incision and 
closure to be described have been used in practically all low 
laparotomies by the writer, and a description of it is offered 
because it appears to provide an easy and adequate approach 
with little traumatism, and to a great extent should protect 
against subsequent hernia. In addition to the stairway planes 
of the incisions, a method of closure of the second layer is also 
presented, this resembling a similar step in inguinal herniotomy 
(Bassini). 

Technic.—The abdominal wall is rendered tense by pulling 
the skin toward the anterior iliac spine. A vertical incision 
is made of the desired length (usually three inches), two and 
a half or three inches from the median line, and it is deepened 
until the anterior rectus sheath is seen (Fig. 1). 

The taut skin is then allowed to fall into place. 

The anterior rectus sheath is nicked at a point one-half 
inch or more internal to the line of the skin incision and it is 
then incised to the length of the skin wound. This incisure is 
at least one-half inch within the linea semilunaris (Fig. 2). 

The outer portion of the anterior rectus sheath is then dis- 
sected bluntly from the muscle until the attachment to the linea 
semilunaris appears, and here the junction will be found to 
resemble the “ shelving edge” of the external oblique fascia at 
Poupart’s ligament. The intact rectus muscle is thus exposed 
at the outer margin. The remaining inner portion of the 
anterior rectus sheath is undisturbed (Fig. 3). 

The entire intact muscle is now retracted toward the median 
line and this often brings the deep epigastric vessels into 
view; they should not be damaged, but when caused to bleed 
immediate ligation is made (Fig. 3). 

The posterior rectus sheath, areolar tissue, fascia and peri- 
toneum, as one layer, are incised as nearly behind the middle 
of the rectus muscle as retraction and the needs of the opera- 
tion permit (Fig. 4). 

Closure.—Peritoneum-fascia is united by a continuous 
catgut suture (Fig. 5). The outer edge of the rectus muscle 
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is united by continuous catgut sutures to the exposed shelving 
edge of the under surface of the anterior rectus sheath, 
previously dissected to the semilunaris (Fig. 6). 

The anterior rectus sheath is joined by a continuous catgut 
stitch (Fig. 7). The skin is united by catgut, linen, silk or 
favorite material (Fig. 7). 1f desired, one continuous suture 
may be used for several or all layers. 

Where drainage is required, a suprapubic or supra- 
inguinal opening is provided. 

It will be seen that the incisions divide practically three 
structural layers; namely, skin, anterior rectus sheath, and 
fascia-peritoneum, the intact muscle intervening. 

The closure is in four layers, and the important anterior 
rectus sheath is doubly united. 

The planes of incision are respectively two and one-half 
(skin), two (anterior rectus sheath), and one and one-half 
inches (fascia-peritoneum) from the median line; this propor- 
tion obviously may vary slightly within narrow limits. 

This technic is presented not so much with the idea of 
being novel, but because it appears satisfactory for the follow- 
ing reasons: 

1. Adequate and rapid exposure without undue traumatism 
to intervening layers or vessels. 

2. Prolongation of the original incisional lines is readily 
accomplished when needed. 

3. The rectus muscle and its blood supply are undamaged 
and very little bleeding occurs. 

4. Closure in four non-superimposed layers adequately 
guards against hernia, notably because of the interposed in- 
tact rectus and the plication of it to the shelving edge of the 
anterior sheath. 

5. The double line of suturing in the anterior rectus sheath 
should to some degree compensate for the apparent damage 
inflicted upon the nerve supply, a vice inherent to all similar 
vertical incisions. 

The same principle and “ stairway” type of incision may 
be followed by pulling the skin toward the median line instead 
of away from it. 
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THE ANATOMY OF A CASE OF CARCINOMA RECTI. 


BY T. WINGATE TODD, M.B. (Manc.), F.R.C.S., 


OF CLEVELAND, OHIO, 
Henry Willson Payne Professor of Anatomy in the Western Reserve University. 


IN many instances practical anatomical studies in relation 
to clinical work have been and are being made by clinical men, 
anatomists as a rule confining themselves to the morphological 
aspect of their science. While this is quite a natural state of 
affairs it seems unfortunate that such a profusion of material as 
must present itself in the dissecting room of any large medical 
school, should remain unutilized. The case of carcinoma recti 
which is described in the present communication was found in 
the dissecting room of this school during the past winter ses- 
sion and stimulated the observations here put forward. It was 
my privilege to be assistant to Professor J. W. Smith, of Man- 
chester, Eng., at many operations for resection of the rectum 
by his perineal method. The principles on which this opera- 
tion is based have been published elsewhere’, *. These princi- 
ples were formed as a result of our dissections of the normal 
cadaver in addition to the large operative experience of Mr. 
Smith. Having now had the opportunity of dissecting a 
typical case of carcinoma recti it is possible to discuss the 
anatomical facts which must be considered in relation to the 
diseased organ. It is to be understood that present comments 
refer more particularly to carcinoma occurring in the ampulla 
of the rectum or in the region of the great third valve of 
Houston as indicated in Fig. 1. This portion of the organ is 
better termed the perineal chamber.® 

The problems of greatest importance in connection with re- 
section of this portion of the gut, and which, at the same time 
are capable of illumination from the anatomical standpoint 
may be stated briefly as: 

1. The directions of permeation of the cancer cells. 

2. The vascular supply of the gut subsequent to operation. 
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3. The manner in which the rectum is normally held in 
situ, 
It is generally accepted that lymphatic extension occurs late 
in this disease except in the pararectal glands (anorectal 
glands of Gerota), in the immediate efferent trunks which fol- 
low the course of the hemorrhoidal vessels, and in those 
lymphatic channels which eventually open into the inguinal 
group of glands. The present case bears out the above view. 
_ As may be seen from Fig. 1, the original growth occurs in 
the perineal chamber and in addition a large fistulous ulcer with 
undermined walls and sloughy base lies on the left side of the 
anal canal. Fig. 2 illustrates the condition of the inguinal 
glands. The pararectal glands are numerous and large but all 
enlarged glands are on the inner surface of the so-called pelvic 
fascia. None are to be found between the pelvic fascia and the 
sacrum. No infected glands are found above the sacral 
promontory and the liver shows no metastasis in spite of the 
advanced stage of disease. 

A considerable portion of the tumor occupies the anterior 
wall of the ampulla and is fixed to the prostate. There is, 
however, no involvement of the latter organ. The posterior 
portion of the sheath of the prostate is thickened and consists 
of very dense fibrous tissue. But it was a simple matter to free 
the prostate from the infected area. 

As the lymphatic tracts along which the carcinoma may 
permeate, with the exception of those along the superior 
hemorrhoidal vessels, leave the lower portion of the perineal 
chamber and progress along middle and inferior hemorrhoidal 
vessels and also toward the inguinal glands, it is obvious that 
the possibility of widespread growth is more likely if the 
primary tumor is situated low down than when it is in the 
region of the great valve of Houston. 

The fact that all enlarged glands in the pelvis were found 
between the rectum and the layer of visceral pelvic fascia lying 
between rectum and sacrum, is important. For during opera- 
tion, if resection of rectum and this fascia be done in one piece, 
all the involved glands will be effectually extirpated without 
surgically soiling the remaining tissues of the pelvis. The 


. 


Carcinoma recti in patient eo d sixty-two. Left face of mesial anteroposterior section 
of pelvis. The clinical notes and diagnosis received give no information respecting the 
condition. a, site ¥ carcinoma in rectum; 6, pouch of Douglas; c, bladder; d, seminal 
vesicle; e, prostate; f, bulb of urethra; g, fistulous ulcer; h, levator ani; i, rectosacral apo- 
neurosis; /, pararectal gland. It is to be noted that though the infected 
gland shown in the figure lies just above the levator ani, it is separated from the latter by 
the rectosacral aponeurosis. This fascial sheath for the rectum and pararectal glands is 
very well marked in the specimen from which the drawing was made and shows clearly 
its attachment to the sacrum. The only successful manner of taking out rectum and para- 
rectal glands in one piece is to dissect from below, passing the hand between levator ani 
and rectosacral aponeurosis and next between the latter and the sacrum. The numerous 
sacral attachments of the aponeurosis render it impossible to satisfactorily perform this 
manceuvre from above. The muscle and aponeurosis lie in immediate relation with each 
other in the present case, but could easily be separated. 


Fic. 1. 
ame 
f 
MK ZA 
“Al 
a 
y 
\ 
Re 
| 


Fic. 2. 


Photograph of inguinal region to show the enlarged glands present in association with the 
carcinoma and fistula. 


t 
j 


ANATOMY OF CARCINOMA RECTI. 833 


fascia referred to, may, following Smith’s lead, be termed 
rectal fascia or rectosacral aponeurosis. 

Local extension to the sacrum usually occurs by permeation 
along the course of the middle hemorrhoidal artery and sacral 
nerves in the tissue of the rectal stalk, which will be mentioned 
later. Local extension forward to the prostate or female 
genital organs is always preceded, as in this case, by pre- 
liminary fibrosis, which may lead to the suspicion of involve- 
ment by growth. But examination under anesthetic frequently 
decides this point. In all male cases a sound passed through 
the urethra is of advantage in fixing anatomical landmarks. 

As regards its lymphatic arrangements, the rectum is 
termed by Smith a “ self contained” organ.? If it can be ex- 
cised together with the rectal fascia in one piece, the probability 
of recurrence is greatly reduced. 

In order to successfully perform this operation it is essential 
to dissect the organ out by the perineal route (see attachment 
of rectal fascia to rectum (Figs. 1, 3, 4). 

The relation of the rectal lymphatic chains to those of the 
pelvic colon will be mentioned in the next section. 

As regards the vascular supply of the rectum the researches 
of Hartmann‘ and Davis® have shown that there is no anasto- 
mosis between terminal vessels on the wall of the gut. This 
is a particular instance of a general principle carried out 
through the whole length of the intestine, small and large. The 
usual arrangement of anastomotic channels is diagrammatically 
shown in Fig. 3 made from a dissection carried out in Man- 
chester. Hartmann’s “ critical point,” the anastomosis between 
the superior hemorrhoidal and distal sigmoidal arteries, is 
marked by an asterisk and lies 1 to 1.5 cm. below the sacral 
promontory and somewhat to the left of the mid-line. 

As Davis observes, it is impossible to be sure of ligaturing 
the superior hemorrhoidal vessel above this point and so main- 
taining the integrity of the vascular supply of the terminal 
piece of gut which is sutured to the perineal skin, if the opera- 
tion is performed by the perineal route. But Riese pointed out 
that even by the abdominal incision in the combined method of 
operation it is not feasible to determine the proper point for 
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safe ligation. Sudeck has even gone so far as to suggest liga- 
tion of the inferior mesenteric artery.” The occurrence of 
gangrene subsequent to operation, even after elaborate pre- 
cautions have been taken to preserve the blood supply, suggests 
the necessity of some further modification of technic. 

The anastomosis between proximal and distal sigmoid 
arteries is maintained by the vascular loop shown in Fig. 3. 
If, therefore, part of the distal limb of pelvic colon be removed 


Fic. 3. 


Diagram of vascular supply to the pelvic colon and rectum. The asterisk marks 
Hartmann’s point. A, line of section in Krogius’ operation; B, line of section in Smith's 


operation and area of gut sutured into — wound in both methods of procedure; a, 
artery; b, superior hemorrhoidal artery; ¢, rectosacral aponeurosis; 
leva 


with the rectum, so as to ericroach with certainty upon the area 
of supply of the sigmoidal arteries, there will be less danger 
of subsequent gangrene. The plan of excising part of the 
distal limb of the pelvic colon has further recommendation. It 
ensures removal of a portion of the mesosigmoid which might 
possibly be infected by retrograde permeation by cancer cells. 
It allows removal of any length of bowel from the anus up- 
ward to approximately 14 inches, 18 in subjects with a long 
mesentery to the pelvic colon, and would meet in large measure 
the requirements of Sampson Handley*® and of Miles.® In the 
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Left face of anteroposterior mesial section through a normal adult male pelvis. The 
rectum has been pinned forward to show the attachment of the rectosacral aponeurosis to 
the sacrum. a, rectosacral aponeurosis; b, levator ani; c, nerve to levator ani. 


- 
Fic. 4. 


Photograph of vertical transverse section through the diseased pelvis to show dissec- 
tion of levator ani and rectosacral aponeurosis on the right side. The white stippled area 
represents the site of the growth. The peritoneum of the pouch of Dougias is pinned out 
of the way. a, right terminal branch of superior hemorrhoidal artery, passing along the 
line of peritoneal reflexion from rectum; hb. rectosacral aponeurosis (recta! stalk); c, levator 
ani. 
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operation performed by Krogius of Helsingfors this distal 
portion is left in sitw,’° but in Smith’s operation it is removed 
(see Fig. 3). 

The anatomical researches of Homen and Wallgren'? show 
that in almost all cases the mesentery of the pelvic colon is 
long enough to allow some part of the loop to be sutured to 
the anal skin without tension. Certainly in Mr. Smith’s experi- 
ence the excision of the distal portion of the colon along with 
the rectum has always been successful. Gangrene has never 
occurred? although, as was to be expected, in certain cases the 
pelvic colon did not come down into the perineal wound as 
easily as in others. 

The removal of the distal portion of the pelvic colon along 
with the diseased rectum does not increase the operation 
mortality, a result contrary to continental experience. More- 
over, if this procedure be adopted, there is no risk of recurrence 
in the anal region, a complication, which as Sampson Handley 
has pointed out, is liable to occur if less bowel be removed.?? 

The third anatomical consideration is that of the normal 
support of the rectum. In spite of the knowledge that the 
uterus is upheld by the perivascular and perineural tissue of 
the broad ligament, especially by the basal portion surrounding 
the sacral nerves (known as the ligament of Mackenrodt), it 
is not generally realized that the rectum is supported in pre- 
cisely the same manner. The levator ani has but little im- 
portance as a rectal support. When perineal excision of the 
rectum is undertaken, the levatores ani may be severed, but 
that does not result in the cutting adrift of the gut. One can- 
not draw it down and out through the wound. Between the 
levator ani and sacrum posteriorly and the rectum anteriorly 
is a mass of tissue termed by Smith the rectosacral aponeuro- 
sis. It connects the lower part of the perineal chamber of the 
rectum with the sacrum at the level of the third or fourth 
piece. On dissection this mass of tissue may be artificially 
shown as a “ layer” (see Figs. 4 and 5). It forms one of 
the layers of visceral pelvic fascia and is less dense in the 
middle line where it is only feebly attached to the hollow of the 
sacrum. Laterally, however, it is very strong and consists of 
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the rectal stalk of Elliot Smith'*, 1%, that is, the connective 
tissue surrounding the middle hemorrhoidal artery and the 
branches from the sacral nerves to the rectum. In a lateral 
direction the aponeurosis can, as a rule, be traced to the 
second, third and fourth anterior sacral foramina. It is the 
rectal stalk which supports the rectum and it enters the station- 
ary portion of the organ, that is to say the lower portion of the 
perineal chamber or ampulla. The site is indicated in Fig. 3. 

The rectosacral aponeurosis forms a posterior capsule for 
the rectum and pararectal glands while its most lateral parts, 
the rectal stalks, are the true rectal support. When it is 
severed, the whole rectum and a considerable length of the 
pelvic colon can be withdrawn through a perineal wound. 

In the treatise by Quenu and Hartmann the operator is 
directed to destroy the cellular tissue between rectum and 
sacrum, “the sacrorectal fibrous tracts and certain insignifi- 
cant nervous and vascular branches.’*4 As these constitute 
the main support of the organ they cannot in reality be termed 
insignificant. 

It is along the rectal stalk that extension of the growth 
reaches the sacrum. One further point of interest lies in the 
fact that severance of the rectal stalks does not interfere with 
those branches of the nervi erigentes which come from the 
same roots but pass onward to the neck of the bladder and the 
genitals. Normal erections occur in individuals after resec- 
tion of the rectum when the above-mentioned facts receive 
attention. 

It has been the intention of the writer to recapitulate briefly 
and in relation to an actual case, the anatomical facts of im- 
portance in excision of the rectum. As Harrison Cripps 
remarks,?® the particular route by which a rectal cancer is 
removed may be of quite secondary importance. “It is a 
disease in which it is worth while to err on the side of doing 
too much rather than too little.” 


SUMMARY. 


The points to which attention is drawn in the foregoing 
pages are the following: 


ANATOMY OF CARCINOMA RECTI. 


837 


1. The main support of the rectum consists of the rectal 
stalks of Elliot Smith and not the levatores ani. 


2. The length of the mesosigmoid is usually such as to 
enable the pelvic colon to be brought down and sutured into 


a perineal wound without danger of subsequent tension or 
gangrene. 


3. The precarious nature of the blood supply of the pelvi- 
rectal junction, the possibility of retrograde lymphatic exten- 
sion into the mesentery of the distal portion of the pelvic 
colon, and of cancerous extension along the gut itself, suggest 
that free removal of rectum and pelvic colon should be under- 
taken in cases of cancer of the perineal chamber (ampulla). 
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STRANGULATION OF THE UNDESCENDED TESTIS.* 


BY CHARLES E. FARR, M.D., 
OF NEW YORK. 


Tue phrase “strangulation of the testis” is rather 
loosely used to indicate a severe grade of interference with 
the blood supply of that organ. It may be brought about by 
torsion, compression, kinking or stretching of the cord. When 
one considers the exposed position of the testis, its great mo- 
bility, and especially the long stalk or pedicle in which its 
small and tortuous vessels are conveyed, the wonder is that 
not more cases of strangulation are reported. 

The first recorded case is that of Delasiauve in 1840. Nico- 
ladoni, in 1885, reported two cases of his own and several 
from the literature. Since then the number has increased 
rapidly and now amounts to about 150 cases. Of these 
practically one-third were in frankly undescended testes, while 
a considerable proportion of the remainder gave some evidence 
of late or maldescent. Many others showed abnormalities of 
development. In fact most of the authors have considered 
abnormal descent or development of the testis a necessary 
condition of strangulation. On the other hand carefully 
observed cases have been reported in which no such condition 
was present. 

It is well known that the condition of torsion of the cord 
cannot be produced in the normal human cadaver, although it 
has been and is frequently done to stallions to produce atrophy 
of the testis, and sterility. The probability then is that no one 
anatomical defect can be called the necessary predisposing 
cause to strangulation. 

True stangulation by constriction at the ring, as in 
strangulated hernia, is hardly conceivable, although a few 


* Read before the Surgical Section of the New York Academy of 
Medicine, April 5, 1912. 
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cases have been reported of compression of the kinked or 
looped cord between the body of the testis and the pillars of 
the ring. A few more are recorded in which the circulation 
was shut off by excessive stretching of the cord, e.g., when 
the inguinal testis is forced out of the external ring. 

The great majority of cases, however, are strangulated 
by torsion, either of the testis on the epididymis, the epididy- 
mis on its own axis, or, by far the most often, the testis and 
epididymis upon the cord. This later condition may occur 
within the tunica vaginalis, or, very rarely, without it, in which 
case the tunic and testis are both strangulated. 

In this paper no attempt will be made to consider those 
cases in which a strangulated hernia was present, nor the cases 
presenting fully descended testes. Cases of inflammation 
without proof of strangulation, and unoperated mild cases, 
with doubtful symptoms of torsion, will also be excluded. 
There are probably many such, which, recurring repeatedly 
and treated as orchitis and epididymitis, lead to simple atrophy 
of the gland. 

Strangulation may occur at any age, but is most common 
during the ten years immediately following puberty. It may 
affect either testicle. Untreated it leads to aseptic gangrene, 
abscess, or more commonly, simple atrophy. In animals the 
gland is completely lost after 22 hours of strangulation, while 
in man 75 per cent. of the cases have had to be castrated, and 
of the remainder, nearly all sloughed or atrophied. It must 
be remembered, moreover, that, in the case of the undescended 
testis, one is dealing with a gland which is frequently abnormal 
and has already undergone degenerative changes. 

In strangulation by torsion, the conditions usually present 
are (1) a free lying testis, like an ovarian cyst on its pedicle. 
If the twist is of the testis proper, the true mesorchium, or 
vascular pedicle of the testis, must be abnormally long. If the 
testis and epididymis turn upon the cord, the meso-epididymis 
must be long and covered on each side with reflections from 
the tunic. More often the testis and epididymis hang free 
on the cord, like a ball ona string. In this case the mesorchium 
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is said to be absent, but more properly speaking, it is ab- 
normally long. 

(2) The relative size and position of the testis and epididy- 
mis vary greatly, the latter lying above, below, or even in 
front of the testis after the twist is reduced. The two may 
be quite separate, with separate portions of the cord leading 
to each. The testis may be, and frequently is, flattened and 
abnormal in shape and position, as is the epididymis also. 

(3) The tunica vaginalis is usually well developed and 
capacious, frequently containing fluid and usually communi- 
cating with the general peritoneal cavity. 

(4) The cord may be abnormally short or long, is usually 
well developed but may be flattened out and even divided 
into two quite distinct bundles, one containing the vas and its 
arteries, the other the spermatic vessels. In some cases no 
abnormality was present and there was no apparent anatomi- 
cal cause for the torsion. 

A history of repeated attacks of pain is not uncommon and 
in some cases undoubted twists have occurred repeatedly, be- 
ing reduced without operation, or, in a few cases, spon- 
taneously. The testis in these cases has usually atrophied. 

The mechanism of torsion is obscure, each author advanc- 
ing a theory to fit his own case. All lay great stress upon 
trauma, even though this be of the slightest. Walking, jump- 
ing, straining, a slight blow, even the violent contraction of 
the cremaster, have been advanced as the immediate cause. 
One author believes that the torsion is of slow development 
and that symptoms only appear following the last partial turn 
which completes the obstruction. If this were true, one would 
surely expect to find occasional twists of the cord in the 
numerous operative exposures for hernia, etc. Moreover, 
adhesions would probably form, and the twist would remain 
after the cord and testis are excised, whereas, as a matter of 
fact, it nearly always disappears. 

In some cases the torsion occurred during sleep, which 
presumably, but not necessarily, would exclude trauma. One 
might roll, or kick, even in his sleep. 
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In a rather noticeably large percentage of cases there is 
a distinct history of increased intra-abdominal pressure imme- 
diately preceding the onset of symptoms. This came from 
crying, straining at stool, lifting heavy weight, athletic exer- 
cises, etc. The condition occurs so frequently to everyone 
that it cannot be denied as a possible factor in these cases. 
The force may act upon the different elements of the cord as 
they approach the internal ring, but more probably is exerted 
through the open funiculus directly upon the testis, or possibly 
directly through the weak posterior wall of the canal. A 
coincident contraction of the cremaster very likely pulls upon 
one part of the cord more than another, thus starting the 
twist. 

It is easy to see how a quarter turn of the testis may be 
present at any time, as the flattened testis would naturally lie 
on its side in the confined space of the canal. A very slight 
force from behind would then suffice to give another quarter 
turn, and the torsion is begun. The intra-abdominal force 
not improbably acts like the force of uterine contractions, 
forcing the testis onward, causing it to extend and to rotate, 
especially as it passes either of the rings. 

With the onset of torsion great congestion ensues, accom- 
panied usually by a serous transudate, more or less san- 
guineous in character, into the tunica vaginalis. The increas- 
ing congestion dilates the veins, changing their length and thus 
again increasing the tendency to twist around the unchanged 
arteries and vas. Why does not the cord untwist spontan- 
eously? Perhaps it does at times and this may explain the 
recurrent attacks of pain, followed by atrophy, in certain 
cases. In general, however, the cord does not untwist, per- 
haps because the irregular shape of the testis and epididymis 
allows rotation in one direction only. In several cases there 
has been no apparent reason for the maintenance of the twist, 
which was easily reduced and showed no tendency to recur. 
In one case, however, a tendency to immediate recurrence was 
noted. 
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The number of twists varies from a half to four or more 
complete turns, averaging less than two. Curiously enough 
the left testis usually, though not always, tends to turn clock- 
wise, the right anticlockwise. This may possibly be due to 
the above mentioned pull on the different elements of the cord, 
or to the natural tendency of the heavier and larger body of 
the testis to fall downward and outward toward Poupart’s 
ligament, as it comes through the internal ring. Supra- 
vaginal torsion must imply simply a very loose connection 
between the parietal layer of the tunic and the surrounding 
connective tissue. 

It seems fair then to assume that torsion of the unde- 
scended testis is largely due to intra-abdominal pressure, act- 
ing directly or indirectly upon the cord and testis: an attempt 
perhaps, on nature’s part, at a forced descent, and comparable 
to the passage of the fetal head through the pelvic outlet. 

The symptoms of torsion closely resemble those of strangu- 
lated bubonocele, even in some cases to the extent of com- 
plete obstipation. Generally, however, the symptoms are less 
severe, shock is less in evidence, temperature and pulse are 
only slightly elevated. Vomiting is apt to occur repeatedly, 
and the pain is exceedingly severe, much more than in strangu- 
lated hernia. This, with the testicle missing from the scrotum, 
should lead one to suspect the condition, but, remembering 
the frequent coincidence of a hernia with possible incomplete 
strangulation, one is never quite sure of the diagnosis. Less 
than one third of the cases have been correctly diagnosed, a 
few more have been “ guessed at,” but the great majority have 
been treated at first for orchitis, epididymitis or strangulated 
hernia. 

The differential diagnosis from orchitis, epididymitis, and 
even inguinal adenitis, has to be considered but should not be 
very difficult if the testis is absent from the scrotum. A coinci- 
dent Richter’s hernia can hardly be excluded, however. 

The treatment in the undescended cases is obvious: imme- 
diate operation offers the only hope of saving the testis and 
relieving the patient from intense suffering. 
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Necrosis of testicle from torsion cf the cord. (Case I. Peter K.) 


Fig. 1. 
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The prognosis for the patient is always good: for the 
testis is nearly always bad, except in very early or very mild 
cases. The testes removed have all shown tremendous passive 
congestion, ecchymosis, and subcapsular hemorrhages, with 
degeneration of the testicular substance, and varying degrees 
of necrosis, and even gangrene. Infection is rarely present. 

Through the courtesy of Dr. William A. Downes the 
writer was permitted to operate upon and report the follow- 
ing case: 


Case I.—Peter K., seven months old, of German parentage 
and negative family and previous history. Admitted to the 
Babies’ Hospital September 23, 1911. Right testis only in 
scrotum. Present illness began 51% days ago, child being cross 
and fretful, but appetite and bowels were unaffected. Was rest- 
less and cried a great deal. Two days ago child appeared to 
have colic and a purge was given. A few hours later a swelling 
was noticed in the left groin, which gradually increased in size 
and soon became red and very tender. Vomiting occurred 3 
days ago, again yesterday and two or three times to-day. Seems 
to be in constant pain and keeps his legs drawn up. 

Physical examination was negative except as to slight abdomi- 
nal tenderness and the presence of a red, tender mass in the left 
groin, apparently in the inguinal canal and running from the 
external to the internal rings. No impulse on crying. Dull to 
percussion. Rectal examination failed to reveal any distended 
loop of gut leading to the internal ring, which could be readily 
palpated. 

Temperature 102°, pulse 134, respiration 40, leucocytes 19,500, 
polymorphonuclears 49 per cent., eosinophiles 3, others 49 
per cent. 

The diagnosis was in doubt until the absence of the left 
testis was noted, under anesthesia, when the probability of a 
strangulated inguinal testis became apparent. Through the usual 
oblique incision the inguinal canal was exposed, all the tissues 
being found cedematous. Within the canal a rather thick- 
walled, bluish sac was found, adherent to the surrounding 
structures. This, on opening, yielded about half an ounce of 
blood-tinged serum, and exposed a blue-black irregular mass, 
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the size of a small olive, and attached to a twisted pedicle which 
ran to and entered the internal ring. The testis was found to be 
twisted on the cord one and one-half full turns toward the right, 
that is in a clockwise direction, and, as it appeared gangrenous, 
it was excised along with the cord. No adhesions were noted. 
Part of the sac was excised and the aponeurosis and skin closed. 
No evidence of hernia was seen. 

Recovery was uneventful, barring a slight stitch abscess, and 
the child left the hospital healed on October 10, 1911. When 
seen six months later, the wound was soundly healed with no 
evidence of hernia. 

The testis and epididymis were enlarged, deeply congested, 
and showed on section severe interstitial hemorrhages, and only 
atrophic testicular substance. “ Complete necrosis of an atrophic 
testis” (Prof. Ewing). 

Case II.—Operated upon by Dr. Frank Hartley and reported 
through his courtesy. 

Philip C., one year old. New York Hospital. Admitted No- 
vember 17, 1905. Family and previous history negative. Posi- 
tion of testis not noted by parents. Present trouble began 4 days 
ago with pain, and repeated vomiting. Child appeared sick, 
bowels moved to cathartic and improvement took place for 2 
days. To-day child seemed in pain and cried on moving its right 
leg, which was kept flexed. Slight fever. Doctor noted swelling 
in right groin and diagnosed strangulated hernia. 

Physical examination negative except as to a swelling in the 
right groin size of a small egg, hard, tender, irreducible. No 
impulse. Right testis not felt in scrotum. 

Temperature 101°, pulse 128, respiration 26, leucocytes 25,60c, 
polymorphonuclears 72 per cent. Diagnosis, strangulated right 
inguinal hernia. 

Operation (by Dr. Hartley) —Inguinal canal opened, swollen 
tunica vaginalis incised and a considerably enlarged testis and 
epididymis, dark bluish-red in color, exposed. Strangulation due 
to a twist of testis and epididymis on cord, direction not noted. 
Mass excised along with the adherent tunica vaginalis. No hernia 
noted. Sutured and healed per primam. Slight fever, but 
ultimate complete recovery. 

Examination of Specimen.—An irregular mass 2.5 x 1.5 x I 
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cm. with indistinct epididymis, and a membranous pouch. Very 
hemorrhagic testis and epididymis. Sections showed diffuse 
hemorrhagic infiltration of loose cellular tissue and the tubules of 
a rudimentary testis. 

Case II].—Operated by Dr. Frank Mathews, and reported 
through his courtesy. 

Philip K., five years old. St. Mary’s Hospital for Children. 
October 2, 1911. Family and previous history negative except 
that mother and boy have pronounced Madelung’s deformity 
of the forearms, i.e., great relative shortening of the radius and 
of the whole forearm as compared to the upper arm. 

Present illness began yesterday, pain in right groin, vomiting. 
Pain became severe and child refused to walk. 

Physical Examination.—Negative except for the right groin 
where a mass the size of a pigeon’s egg could be seen and felt 
just above the pubic spine. Very tender. Right testis not down. 
Left in scrotum. 

Operation (by Dr. Mathews).—Twenty-four hours from on- 
set. Inguinal canal exposed and dark blue mass found protrud- 
ing from external ring. Proved to be testis; cord very taut but 
no torsion. Small empty hernial sac dissected from cord and 
ligated and removed. Cord loosened up and testis, which had 
regained its color, pushed into scrotum. Conjoined tendon united 
to Poupart’s, and external oblique and skin sutured without trans- 
planting cord. 

Wound healed promptly except for a stitch abscess, and the 
child left the hospital on October 25, the wound solid and the 
testis in fair position at the upper scrotal margin. This appeared 
to be a case of strangulation by forcible stretching of the cord 
in a sudden effort to cause descent of the testis. 


Table I contains all the cases of strangulated undescended 
testes in the available literature. Table II gives those of late 
descent. References are added to all the reported cases of 
strangulated testes, many of which probably belong in classes 
I or II, but the data given are inadequate for classification. 
Table IIT is compiled from Table I. 
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TABLE III. 
Age.’ 
Under 1 year, 4 13-16 years (inclusive), 10,22 per cent. 
I~ 5 years (inclusive), 13 17-30 years (inclusive), 12,27 per cent. 
I-IO years (inclusive), 14 Over 30 years, 5 


I~12 years (inclusive), 16,36 per cent. Not mentioned, 2 


Right 2r. Left 21. Not mentioned 3. 


Clockwise | Anticlockwise | Clockwise | Anticlockwise | Not mentioned 
4 7 10 5 19 


1 Total number of cases, 45; youngest, 314 months; oldest, 41 years. 


Greatest degree of twist, 1260 Cause—straining, jumping, etc., 14 
Least degree of twist, 180 cases 
Average degree of twist, 480, in 33 No cause present, 3 cases 

cases Unknown, 28 cases 
Not mentioned, in 10 cases Vomiting, 25 cases 
None found, in 2 cases No vomiting, 10 cases 

Not mentioned, 10 cases 

Previous attacks, 7 cases Constipation, 12 cases 


No constipation, 18 cases 
Diagnosed before operation, 14 Not mentioned, 15 cases 


times Excised, 37 cases 
Not diagnosed before operation, 19 Saved, 4 cases 

times Saved and sloughed or atrophied, 2 
Proper diagnosis considered, 7 times cases 
Not mentioned, 5 times Not noted, 2 cases 


The following case, seen after the preceding observations were 
written, is of considerable interest from the diagnostic stand- 
point. C., aged seven years, of negative family and personal 
history until a year ago, when the parents first noticed that the 
right testis was not in the scrotum. The boy had been playing 
“see-saw ” and complained of great pain in the right groin, where 
a small lump was noticed. The pain soon passed away but re- 
curred at intervals during the year past. On the night of admis- 
sion to St. Mary’s Hospital, June 11, 1913, the boy was taken 
with excruciating pain in the right groin, following excessive 
climbing. His bowels had not moved during the day but were 
regular previously. There was no vomiting. A tender lump was 
felt in the right groin. The boy was brought 30 miles in an auto- 
mobile and vomited 3 times during the trip. On admission, a very 
healthy looking boy, no evidence of shock. No distention, 
temperature 99°, pulse 90. Left testis normal, right scrotal sac 
empty. In the right groin, at the external ring, an exceedingly 
tender lump, size of pigeon’s egg, slightly movable, giving no 
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impulse. At the level of the internal ring a slight elevation was 
noted extending along the canal. Diagnosis, strangulated in- 
guinal testis with possibly a Richter’s hernia. 

Immediate operation, 7 hours after onset of symptoms. Usual 
Bassini exposure. The tumor at the external ring was found to 
be a tightly strangulated loop of ileum, containing hard feces, and 
caught by the external ring. This was freed, examined and re- 
duced. The testis was found at the internal ring, atrophic, mis- 
shapen, and showing no evidence of torsion or other injury. The 
Bevan operation was performed and the child made a perfect 
recovery. This teaches the difficulty of excluding a strangulated 
hernia in these cases, and the folly of expectant treatment as 
advised by some writers. 


The author wishes to express his appreciation of the 
courtesy of Doctors Hartley, Downes, Mathews and Ware in 
allowing the publication of their cases. Doctor Ware also 
reported several cases of strangulation of descended testis, as 
did Doctor Moschcowitz, at the meeting of the Surgical Society, 
at which this paper was read. 
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SARCOMA OF THE CHEST WALL. 


BY J. F. BALDWIN, M.D., 
OF COLUMBUS, OHIO, 
Surgeon to Grant Hospital. 


THE comparative rarity of operations for tumors involy- 
ing the chest wall is well indicated by the statistical article by 
Lund, in the ANNALS oF SurGERY, August, 1913, in which he 
refers to Parham’s paper, published in 1898, in which the 
writer had been able to collect only fifty-two cases of surgical 
operations in which the pleural cavity had been opened. To 
these cases Lund is able to add twenty-eight, and he reports 
one case of his own. 

The probability is that there are a good many surgeons 
who have operated in cases of this kind, but who have never 
reported their results. I can add to the number three cases of 
my own, two being cases of primary sarcoma, and one of 
secondary carcinoma. 


Case I—R. A., aged eight. Physician, Dr. C. U. Hanna, 
Zanesville, Ohio. Operation, October 20, 1906. Patient had 
complained of a little soreness in his right side for a number of 
months, but his complaints were slight, and nothing had been 
noticed to account for them until a very few days before he had 
been brought to me. At that time a swelling was noticed by his 
mother in the right side, and a physician at once consulted. His 
general health had apparently not been particularly affected by 
the growth. The growth was found to be low down on the right 
side, and to apparently involve more than one rib. Everything 
was quite tender in that region. The outlines of the tumor were 
not distinct. X-ray examination showed the eleventh rib was 
the only one involved. At the operation this rib was completely 
removed, with opening of the pleural cavity. In anticipation of 
its being opened, a gauze sponge had been promptly applied so 
that there was only partial collapse of the lung. Hemorrhage 
was rapidly controlled, and the incision closed without drainage. 
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No shock. He made a prompt recovery. A letter received from 
his physician under date of August 16, 1913, states that patient 
is in perfect health. The diagnosis of osteosarcoma was con- 
firmed by microscopical examination. 

Case Il.—Mr. A. P., aged thirty-two. Physician, Dr. L. P. 
Brumm, Celina, Ohio. Operation October 23, 1912. I had 
operated upon this patient something more than a year before for 
chronic appendicitis. Sometime after this he commenced com- 
plaining of pain in the back, but nothing could be found by his 
physicians to account for the trouble. He finally consulted Dr. 
Brumm, who found a tumor on the right side between the scapula 
and the spine, and referred the case to me. Examination showed 
a bony tumor at the point indicated. This was about three inches 
in diameter, and involved several ribs. A radiograph confirmed 
the diagnosis, and showed that three ribs were in the growth, but 
the vertebrae seemed to be free. I advised operation, but giving 
a very doubtful prognosis as to the ultimate result. In operat- 
ing it was necessary to remove parts of four ribs. The ribs were 
cut well forward of the growth, the scapula being pulled to the 
outside. After removal of the mass it was found that the trans- 
verse processes of the vertebre were involved, and these were 
accordingly cut away. There was free hemorrhage, which, how- 
ever, was controlled. The lung had completely collapsed. The 
pleural cavity was cleaned of blood, and the flap closed without 
drainage. Very little shock. I had expected to aspirate the air 
within a few days, but it was rapidly absorbed and the patient 
left the hospital a little later in excellent condition, healing having 
taken place by primary intention. Microscopic examination 
showed osteosarcoma. 

Under date of November 27, his physician wrote me that he 
feared there was beginning trouble, and I advised him to use 
Coley’s serum. Under date of August 18, Dr. Brumm writes 
that patient did not take the Coley serum, but fell into the hands 
of quacks, and while still alive is nearly at the end. 

Case III.—Mrs. E. A. A., aged fifty-four. Physician, Dr. 
T. W. Rankin, Columbus, Ohio. Operation May 18, 1913. I 
had removed the left breast of this patient for cancer in Novem- 
ber, 1909. She had made an excellent operative recovery, but 
some months before she returned a tumor had developed just to 
the left of the sternum, and involving some of the cartilages of 
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the ribs. There were no signs of recurrence anywhere else, and 
her general health was good. I advised removal of the growth. 
This was done by an elliptical incision, going well away from the 
tumor. The cartilages were cut through with strong scissors, 
opening the pleural cavity quite widely. The opening was kept 
closed as best my assistants could with gauze sponges, but 
there was extensive collapse of the lung. Hemorrhage was con- 
trolled, and the tissues around undermined so that the opening 
was entirely covered by skin. Practically no shock. Patient 
made an excellent operative recovery. 


? 
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A MANUAL oF SuRGICAL TREATMENT, by SiR W. Watson 
CHEYNE, Bart., C.B., D.Sc., LL.D., F.R.C.S., F.R.S., Hon. 
Surgeon in Ordinary to H. M. the King; Senior Surgeon 
to King’s College Hospital, and F. F. BurcHarp, M.S. 
(Lond.), F.R.C.S., Surgeon to King’s College Hospital, and 
Senior Surgeon to The Children’s Hospital. New (2d) edi- 
tion. Thoroughly revised and largely rewritten. In five 
octavo volumes. Lea & Febiger, Publishers, Philadelphia 
and New York, 1913. 


Volumes I and II of this manual were reviewed in the 
ANNALS OF SurRGERY for September, 1912. Volume III de- 
scribes the surgical affections of the joints, head, face and spine 
(pp. 515). This is a very well-balanced volume and full of prac- 
tical interest. The better of the newer methods are given due 
consideration. One notices, however, that the treatment of 
Pott’s disease by the insertion of a bony transplant is not con- 
sidered—perhaps wisely while the procedure is sub judice. 
Intracranial surgery is treated very briefly, for instance, no men- 
tion is made of the surgery of the pituitary body. Volume IV 
describes the affections of the jaws, tongue, and floor of the 
mouth, the pharynx and the cesophagus. The surgical affec- 
tions of the stomach and intestine, including the rectum, com- 
prise the rest of the book. 

This portion of the work equals the high standard reached 
by the previous volumes and is full of sound doctrine and valuable 
practical instruction. The section on the large intestine might 
have been elaborated to advantage in view of the increasing pos- 
sibilities of treatment, diverticulitis for example. So far as this 
manual is concerned the resources of the X-ray might be said 
not to exist, so meagre is the hint of their usefulness. Both 
volumes are generously illustrated, the diagrams, many of them 
new, are remarkable for their efficiency in demonstrating essential 
features. CHARLES L. GIBSON. 
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A System or Surcery. Edited by C. C. Cnoyce, B.Sc., M.D., 
F.R.C.S., and J. Martin Beattie, M.A., M.D., C.M. Three 
vols., each 1000 pp. Funk, Wagnalls Co., New York. 


The first two volumes of this work are presented for review. 
Various commendable features immediately attract attention, 
among them the general compilation of the work, the noticeable 
excellent selection of the illustrations and the absence of space 
consuming, useless and threadbare ones. The detailed descrip- 
tions of various technic for the same operation which so soon 
become obsolete and only of historic value, is not given the 
valuable space needed and here utilized for the more practical 
surgical pathology and diagnosis. 

Where operative procedure is considered the authors have 
stated the surgical object to be attained and specified the technic 
believed by them to be the best. Where radical difference of 
opinion exists as to the choice of two procedures they have given 
both with the reasons for their preference. 

One hundred and eight pages of modern bacteriology, excel- 
lently compiled and presented, occupy the first volume, likewise 
forty pages are devoted to the pathology of pus producing 
infections. 

The subject of surgical shock receives less attention than it 
deserves, and no recognition is given the fine work of Crile and 
Henderson on this subject nor on that of general and local 
anesthesia. 

Particularly valuable are the thirty pages on radiography with 
their special attention to the errors of interpretation and technic. 

Gastro-intestinal surgery is dealt with in the light of the most 
modern diagnostic and operative progress and occupies four 
hundred and thirty-one pages of the second volume. The im- 
portance of the relation between various colonic bands and mem- 
branes, and chronic intestinal stasis are not given the attention 
that American experience would dictate. 

The chapters on urology at the end of the second volume are 
surgically very practical and contain much that is of value rela- 
tive to the prostate and methods of differential diagnosis. 

In contrast to other surgical works an extensive bibliography 
is found at the end of each chapter; this with a particularly 
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complete and well arranged index and many explanatory foot- 
notes recommend the work as worthy of high commendation. 
W. C. Wootsey. 


FIBROIDS OF THE UTERUS: THEIR PATHOLOGY AND TREATMENT, 
By Sir Joun Bianp-Sutton, F.R.C.S., Surgeon to the Mid- 
dlesex Hospital. Pp. 240, xxvi, with 39 illustrations. Lon- 
don, Science Reviews, Ltd., 36-38 Whitefriars St., E. C. 


This little volume presents in a clear and readable manner 
the main facts regarding the pathology, symptoms, differential 
diagnosis, and treatment of fibroids of the uterus. The author 
has a preference for hysterectomy, partial or complete, to more 
conservative treatment, and gives numerous reasons, such as the 
difficulty in differential diagnosis in some cases between a fibroid 
and a sarcoma, even when aided by the microscope; the danger 
of overlooking a second fibroid when performing enucleation ; 
and the satisfactory results obtained by hysterectomy. 

Exception may be taken by some to the general application 
of certain of the author’s dicta, for example, that “ Fertility 
protects against fibroids but predisposes to cancer of the neck 
of the uterus,” that “ Dry gauze and dabs are harsh and irri- 
tating to the peritoneum and a cause of adhesions,” and to his 
exclusion from the list of necessary instruments and description 
of the operations of any reference to retractors. Among the 
more interesting chapters of an instructive book are those on 
the clinical features of uterine fibroids; the differential diagno- 
sis of fibroids and pregnancy; the relative value of subtotal and 
total hysterectomy, and the fate and value of belated ovaries. 

The work is well got up, of convenient size for the hand, and 
its value is much enhanced by numerous illustrations. 

Joun A. C. MAcEwEN. 


THE Mopern HospitaLt. By JoHN ALLAN Hornssy, M.D., and 
Ricuarp E. Scumipt, Architect. Philadelphia: W. B. Saun- 
ders Co., 1913. 


This book deals with the problems incident to the creation and 
operation of institutions for the care of the sick, whether public, 
private, mixed, or special hospitals. An introductory chapter 
describes the three main classes of hospitals. The authors look 
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upon the hospital as in a state of evolution, out of which are now 
developing certain fixed principles. One important and hopeful 
thing, which they recognize is, that the time is shortly coming 
when the acceptance of a patient will carry with it an obligation 
to furnish every known and approved scientific aid for the diag- 
nosis and treatment of disease, irrespective of whether the patient 
is a pay patient or a charity patient. 

It is evident that the sociology of the hospital problem is get- 
ting into line with the modern social trend. It is getting itself set 
right with reference to human values and obligations. The dis- 
tinctions between taxpayer and poor man are melting away in the 
light of the knowledge that every workman is a taxpayer. 

This book deals not only with the economics of the hospital, 
but with its construction also. The architecture and general plan, 
in all their finer details, are so well described, that it will serve 
as an authoritative guide in hospital development. The modern 
innovations are not wanting. The methods of construction and 
maintenance of the operating suite, signalling systems, refrigera- 
tion, vacuum cleaning, sun rooms, stool and urine sterilizers, 
anesthetizing apparatus, food cars, and other appurtenances which 
have undergone recent changes, are found well described. The 
minutiz of such parts as window frames, plastering, and furring, 
screens, blanket warmers, and the lighting system are not neglected. 

The chapter on equipment embraces practically everything 
from boiler room to kitchen and from wards to operating room. 

The operation of the hospital is discussed in its practical de- 
tails. The board of directors, the superintendent, the medical staff, 
the nursing staff, operating room supplies, the department of path- 
ology, the department of hydrotherapy, dietetics, isolation, the 
X-ray department, records, social service and out-patient work, 
business management, laundry, bakery, and the destruction of 
waste, are some of the subjects elaborated. 

The rules for the administration of technical departments 
testify to the authors’ experience in hospital work. Concerning 
the board of directors, it is stated that, “the crying need in 
directorates of institutions in this country, operated without profit, 
is for men and women who will take a personal interest,”—and, 
we might add, who possess common sense, tinctured with zeal for 
the truth, who are capable of growth, and who make the cure of 
the patients the supreme object of their hospital interest. It is 
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to the everlasting disadvantage of our hospitals that boards of 
directors are loaded up with men whose chief merit is that they 
are eminently respectable, that they are the friend of some body 
of alleged importance, that at some time they performed a service 
which merits eternal reward, that they may bequeath a bit of their 
property to the hospital, or that they may bestow upon an eleemos- 
ynary institution in their old age the same sagacity which they 
employed in accumulating a fortune in their youth, and whose 
function as directors consists in utter indifference to the needs 
of the institution, or expresses itself in meddlesome activities in 
some department of its affairs in which they have little aptitude, 
and to which they give freely of their time, because it is the chief 
thing they have to expend. It is to be regretted that the author 
has not specifically advised the appointment of progressive, inde- 
pendent, medical men on the directorate of hospitals. 

The chapter on the superintendent is practical and full of sug- 
gestions. It might wisely be adopted as a code by the Association 
of Hospital Superintendents. The first sentence in the chapter 
on the medical staff is: “ The medical staff is the most important 
factor in any hospital.”” This should be accepted as a watchword 
and guide by every board of managers, for too many accord the 
supreme place to “ our board of managers ”; or to “ our splendid 
superintendent”; or to “our beautiful building”; or to “ our 
ministering angels, the nurses”; or to “the popularity of our 
medical staff.” In reality, these estimations are often correct; 
but woe betide the patients when anything is more supreme than the 
competence of the medical staff. 

The ethics of interneship embraces a discussion of the relation 
of the house staff to the nurses, in which the author displays rare 
judgment in dealing with a difficult problem, and shows that he is 
human as well as astute. The trained nurse and the training 
school are illuminated by a judicious discussion. The author be- 
lieves that there is a place for two classes of nurses—the highly 
trained and the more menial nurse. The problem of the male 
nurse he regards as discouraging. 

The whole spirit of this book is admirable. The authors 
frankly state that it is based upon their own experience with 
little reference to the work or opinions of others. The short- 
comings, of which they warn the reader, have eluded the vigilance 
of the reviewer. | JAMEs P. WARBASSE. 
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THE CATARRHAL AND SUPPURATIVE DISEASES OF THE ACCES- 

SORY SINUSES OF THE Nose, by Ross HALL SKILLERN, M.D. 

J. B. Lippincott Company, Philadelphia and London, 1 vol., 

Roy 8, pp. I-xx, 1-389. 

This book embodies in a formal treatise for the first time in 
the English language the results of recent endeavors in the in- 
vestigation and treatment of disorders of the nasal sinuses. It, 
therefore, takes a place, hitherto unoccupied, of importance and 
interest ; and the author must be accorded the thanks of that con- 
siderable number of English speaking rhinologists who do not 
read other languages with facility, for the collection of a large 
mass of foreign literature, apart from the actual merits of the 
book itself. 

In the first part of the work—General Considerations—is 
embodied the anatomical study of the regions treated, which the 
author for convenience has divided dogmatically into three por- 
tions which he calls 1. inferior turbinal portion, 2. middle tur- 
binal portion, and 3. ethmoidal portion. These include the en- 
tire outer wall of the interior of the nose and are examined, 
seriatim, superficially (from within the nose) and the successive 
structures beneath them (from within outwardly). Thus the 
turbinates are removed in order to examine the ostiums of the 
sinuses and contiguous structures, then the sinuses themselves. 
To facilitate this anatomical study besides numerous text cuts, 
a frontispiece is arranged with three overlapping sheets of trans- 
lucent paper each of the latter having printed on it a separate 
portion of the structures overlying the sinuses, with explanatory 
marginal text. The structures entering into the formation of 
the sinuses are then examined piecemeal and collectively. The 
development of the sinuses from birth is traced. This first part 
further contains, under separate headings, the physiology of the 
sinuses, their uses, including the various present and former the- 
ories regarding them, the mechanism of their normal drainage, 
their bacteriology, causes of their diseases, the reasons for chron- 
icity, their pathology, general symptomatology, diagnosis, treat- 
ment and complications. 

The four subsequent parts of the book treat, respectively, the 
maxillary, the frontal, the ethmoidal and sphenoidal sinuses. In 
each of these divisions the author expounds the anatomical rela- 
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tionship of each, normal and abnormal, their acute and chronic 
inflammations, the methods of the surgical examination of each, 
their respective complications, etiology, pathology, prognosis and 
surgical treatment, detailing the steps of the various operations 
of well-known authorities. 

This work is much more than a mere compilation covering 
the recent advances in the entire field of the surgery of the nasal 
accessory sinuses. It is a well planned book in which all per- 
tinent details have been conscientiously presented. 

The reviewers feel personally grateful to the author, who 
has placed in convenient form, and more fully than has here- 
tofore been attempted in English, the diagnosis and treatment 
of the nasal accessory sinuses. The 247 illustrations, the 5 col- 
ored plates and the novel frontispiece, spoken of, are newly 
made for the book. 

WILLIAM C, BRalsLin. 


MANUAL OF SurGERY. By Francis T. Stewart, Professor of 
Clinical Surgery, Jefferson Medical College. Third Edition, 
742 pages, and 571 illustrations. Philadelphia: P. Blakiston’s 
Son & Co., 1913. 


This book contains a vast fund of information so arranged and 
presented that it holds the attention of the reader from the first 
to the last page. The entire field of surgery, including much of 
the operative work of the orthopedic surgeon, gynzcologist, otol- 
ogist and laryngologist, is covered. Ophthalmology alone is 
omitted. There is no unnecessary discussion of unsettled points. 
The facts of surgery are clearly and concisely stated in the way 
best calculated to impress them upon the reader, and every page 
bears the personal imprint of the practical surgeon and teacher. 
Nearly all the latest advances in surgery have been incorporated 
in this edition, but the statement on page 468, “ All attempts thus 
far to resect a portion of the thoracic gullet have been fatal,” 
is no longer true, for Torek has reported a successful case since 
the book went to press. 

The section on Surgical Technic is especially good. It is 
evident that the author has drawn chiefly upon his own experience, 
and for this reason it has additional value. The older method 
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of preparation is favored rather than the present more popular 
iodine one. 

Most surgeons will take exception to the statement that 
‘ Always at the close of an operation it is desirable to flush the 
wound with hot sterile water or salt solution,” especially when 
this procedure is advised later on for chronic brain abscess, wounds 
of the spine, chronic empyema, peritonitis, appendiceal abscess, 
etc. 

The chapter upon the abdomen is the best in the entire book. 
Gastric and duodenal ulcers are considered in a simple, plain and 
thoroughly up-to-date way. The present views of most surgeons 
are embodied in this section, which is neither too conservative nor 
too radical in its advice. The necessary operations are well 
described and illustrated by excellent colored cuts. Compression 
of the duodenum by the mesentery of the small intestines, mem- 
branous pericolitis, diverticulitis, and Lane’s kink all receive 
appropriate attention. No surgical condition of importance seems 
to be omitted. 

The index is extensive and complete. This book can be highly 
recommended to those for whom it is intended—the student and 
general practitioner—and many a mature surgeon could profitably 
spend a few hours in its perusal. 

It would be very difficult to find another single volume of this 
size that so thoroughly covers the field of surgery and in which so 
little could be found to criticise, and so much to praise. 

Henry FLack GRAHAM. 


CORRESPONDENCE. 


CONTRACTURE OF PSOAS MUSCLE SIMULATING 
APPENDICITIS. 


Epitor oF THE ANNALS OF SURGERY: 


After reading the paper by Dr. George E. White on “ Con- 
tracture of the Psoas Parvus Muscle Simulating Appendicitis,” 
in the ANNALS OF SuRGERyY for October, 1913, I wish to place on 
record a similar case, which was operated upon by me in 1904. 

Mrs. B. H., age twenty-five, complained of constant pain over 
McBurney’s point, also some pain and tenderness in the lumbar 
region of the right side. The diagnosis was finally made of chronic 
appendicitis and patient was operated upon in 1904. The appendix 
appeared to be practically normal, but underlying the appendix was 
a rather tense, whitish, contracted band, which was observed at 
the time and commented upon. Nothing was done with this, how- 
ever, at the time. 

The patient received practically no benefit from the operation, 
the pain continuing for several years. No secondary operation 
was done, but the cause of the continued pain was attributed to the 
contracted psoas muscle, the cause of which was unknown. No 
evidences of general or local tubercular trouble. 


JaMEs L. STEwart, 
Boise, Idaho. 


To CoNTRIBUTORS AND SUBSCRIBERS: 

All contributions for Publication, Books for Review, and 
Exchanges should be sent to the Editorial Office, 145 Gates Ave., 
Brooklyn, N.Y. 

Remittances for Subscriptions and Advertising and all 
business communications should be addressed to the 

ANNALS OF SURGERY, 
227-231 South Sixth Street, 
Philadelphia. 
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ANAESTHESIA SUPPLEMENT 
ANNALS OF SURGERY 
DECEMBER, 1913. 


THE AMERICAN ASSOCIATION OF ANZSTHETISTS. 


BY JAMES T. GWATHMEY, M.D., 
OF NEW YORK, 


PRESIDENT’S ADDRESS.* 


IMMEDIATELY following a symposium on anesthesia, held 
under the auspices of the Sections on Physiology and Pathology 
of the American Medical Association, at the meeting at At- 
lantic City, June 12, 1912, the American Association of Anzs- 
thetists was organized. 

The prime object of the organization, as expressed in its 
constitution and by-laws, is to advance, in every way possible, 
the science and art of anzsthesia. 

In order to accomplish this it is the purpose of the Asso- 
ciation to stimulate experimental and clinical investigations by 
endeavoring to bring together, at its annual meetings, represen- 
tatives of the allied branches of science—surgeons, physiolo- 
gists, chemists and pharmacists, as well as anzsthetists—for 
conference and comparison of data with reference to special 
phases of the subject which they are actively engaged in devel- 
oping. 

Such annual inventories of achievement serve the double 
purpose of stimulating effort in predetermined lines, and of 
clearly revealing lines toward which investigation should be 
directed. The truth of this may be realized and the possibilities 
of correlated effort may be understood when it is brought to 


* Read at the first annual meeting of the American Association of 
Anesthetists, Minneapolis, Minn., June 18, 1913. 
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mind that more real progress has been made in the study of 
anesthetics and anesthesia during the last ten years than dur- 
ing the rest of the sixty-five years which have elapsed since the 
first public demonstration of anzsthesia was made. 

For many years little attention was paid to the adminis- 
tration of anesthetic agents in combinations and sequences, 
chloroform, ether, nitrous oxide, the three anesthetics em- 
ployed, being used alone each in its respective field. The earlier 
administrators, therefore, failed to utilize underlying princi- 
ples which are conducive to increased efficiency and to a modi- 
fication of unpleasant effects in the induction period, during the 
course of the anesthesia, and during the time of recovery. 

This state of affairs is probably accounted for by the fact 
that anesthesia has always been considered as a part of surgery 
and consequently has been under the direct supervision of the 
surgeon, generally administered by nurse or other untrained 
assistant. There has consequently developed a tendency to 
employ some one method, notably the drop method of ether, in 
practically all cases, thus suiting the patient to the anesthetic 
rather than the anesthetic to the patient. This error is not 
uncommonly committed, we might say, on a wholesale scale, 
in certain localities and in certain institutions to-day. This is 
abundantly proved by the American statistics, recently compiled 
by the Committee on Anesthesia of the American Medical 
Association. These figures show that more than half of nearly 
half a million administrations, from 1905 to 1912 inclusive, 
were given by the drop method of ether. The mortality record 
of this method, as compared with sequences and combinations 
selected to suit the individual case, is relatively high. In 294,- 
653 administrations of ether by the drop method there were 
65 deaths, giving a ratio of 1 death in 4,533 cases. This does 
not compare favorably with the chloroform-ether sequence of 
1 death in 10,007, or the nitrous oxide-ether sequence of 1 in 
6,424. 

The fallacy of the position assumed by many surgeons, of 
having nurses instead of physicians administer anesthetics, is 
two-fold: In the first place, skilled anzsthetists, know from 
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laboratory experimentation and clinical experience, that ether 
alone, by the drop method, is less safe than when it is used in 
sequence or combination with other agents, and administered 
by other methods. This applies to safety to life, to muscular 
relaxation for surgical purposes, and to after-effects. In the 
second place, it is now generally conceded that the anesthetic 
should be selected with respect to the individual case. In order 
to accomplish this, combinations and sequences must be em- 
ployed. It goes without saying that this is impossible for the 
administrator who is untrained in the giving of anesthetics 
in general, and who is ignorant of the physiological action cf 
the agent or agents employed. 

The position assumed by many with reference to anzsthesia 
is, therefore, wrong in principle. It is out of harmony with the 
trend of development of modern medical science. It is cer- 
tainly not in keeping with the spirit and purposes of the Asso- 
ciation of American Medical Colleges, of the American Medical 
Association, and of the Carnegie Foundation, all of which or- 
ganizations have aimed at the elevation of the standard of 
requirements of medical colleges, and at raising the general 
tone of the medical profession. There is no more reason why 
a nurse, an undergraduate medical student, or an untrained 
hospital interne, should be entrusted with the life of the patient, 
as is the case in the giving of an anesthetic, than that such 
individual should be allowed to perform a surgical operation 
which endangers the life of the patient, or to treat a disease the 
successful culmination of which entails the ability to meet exi- 
gencies as they arise. 

What has been said with reference to nurses, undergradu- 
ate medical students and untrained hospital internes, applies 
equally to dentists. Babcock has recently reported a death 
under nitrous oxide and oxygen, administered for surgical pur- 
poses by a dentist. Dentists are in the habit of giving nitrous 
oxide, generally to the point of asphyxiation, for short dental 
operations, but they should not, unless specially trained, attempt 
to use this agent, and certainly not others, for more extended 
surgical procedures. 
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The element of lack of training in the administration is not 
the only consideration. It is a well-known fact that nurses 
sometimes become extremely expert in the administration of a 
particular agent by a particular method, especially ether by the 
drop method. So skilful have they become in some instances 
that it is even claimed that, correctly given, this answers the 
purpose for all surgical procedures. So long as the cases are 
suited to this particular method all goes well. The anzsthesia 
is generally very light, and in abdominal work, where muscular 
relaxation is required, a very free incision compensates for the 
lack of depth of anzsthesia. 

This, like all other methods, has its limitations, however, 
and when these are reached the administrator, the surgeon, and 
the patient are face to face with a situation which may prove 
detrimental to the welfare of the patient, even, sometimes, to 
the extent of causing death. No better illustration of the evo- 
lution of this wrong principle could be cited than the follow- 
ing: A young surgeon called in a nurse, unqualified with re- 
spect to anesthesia, to narcotize for a short, and as far as life 
was concerned, an unnecessary operation, when doctors were 
easily available for the purpose. The patient died in less than 
ten minutes. The result was a court procedure, and the neces- 
sary removal of the doctor to another locality. The point in- 
volved is that a healthy subject, twenty-one years of age, about 
to undergo a very minor surgical operation, which of itself 
exerted no influence upon the course of the anzsthesia, could 
have been narcotized without difficulty by an anesthetist of 
even a fair degree of skill. The physician in this case gave as 
his main defence the fact that some of the most prominent 
surgeons of the day employ nurses exclusively for the admin- 
istration of anesthetics. 

It should be, and is, the purpose of the American Associa- 
tion of Anesthetists to combat this state of affairs, and to dem- 
onstrate, by fact and figure, by experiment and practice, that 
it is the inalienable right of the patient who entrusts his 
or her life to a surgeon to have that life safeguarded in every 
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way possible. The anzsthetist, even more than the surgeon, 
holds the thread of life in his hands. He should have at his 
command every facility known to modern science whereby to 
carry the patient easily into and safely out of the state which 
has been called “ that borderland in which life in many respects 
so simulates death.” 

What facilities for the preservation of health, comfort and 
life, does the present-day anesthetist command that were un- 
known to the physician-anzsthetist of old and to the nurse 
administrator of to-day? 

We have already seen that the utilization of combinations 
and sequences was practically unknown until within recent 
years. This is one of the facts which renders the modern 
anesthetist equal to almost any emergency, and which has 
helped so materially in the reduction of the mortality statistics 
as applied to anzsthesia. 

Ether, which was formerly given almost exclusively alone, 
and very largely by the open or drop method, has been mate- 
rially increased in value by preceding its administration with 
chloroform or nitrous oxide. 

Chloroform, which has played so stormy a part in the drama 
of anesthesia, was formerly used alone. It is now conceded 
that it should never be used alone, or as the terminal anesthetic, 
unless especially indicated. It is a safe initiatory anzsthetic to 
ether when, as preliminary medication, morphine has been ad- 
ministered, the immediate administration being preceded by the 
inhalation of a few drops of the oil of bitter orange peel. 

Nitrous oxide, which was formerly used alone, to the ex- 
tent of asphyxiation and only in short operations, is now com- 
bined with oxygen whenever possible, rendering it safer and 
making its prolonged administration practical. The combina- 
tion of nitrous oxide with oxygen, with preliminary small 
physiological doses of morphine, and a few drops of ether when 
necessary, is applicable to over go per cent. of all surgical 
cases. Heating the gases by rebreathing or some other method, 
and the perfection of the apparatus for its administration, are 
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factors which render nitrous oxide and oxygen applicable in 
a much larger number of cases than was possible by the older 
methods. 

The definite utility of preliminary medication and adjuvant 
treatment during the administration have materially increased 
the safety of all anzsthetics and lessened the danger of un- 
pleasant after-effects. Morphine, particularly, may now be 
counted among the definite facilities by the judicious use of 
which the skilled anzsthetist can be fairly sure of a safe and 
satisfactory administration in practically every case. With 
local and spinal analgesia, intravenous anzsthesia and general 
inhalation anesthesia, it is of distinct value. With nitrous 
oxide and oxygen it materially assists in abolishing reflex phe- 
nomena; with ether, chloroform and ethyl chloride it allays 
psychic and nervous impulses. It should be used unless con- 
tra-indicated. 

The unpleasant after-effects of inhalation anesthetics are 
materially modified by hypodermoclysis, begun with the anzs- 
thetic and continued throughout the operation. Saline solution 
introduced in this manner maintains the blood-pressure and 
this assists in preventing shock either from the anesthetic or 
the surgical procedure. When hypodermoclysis interferes with 
the surgical technic an enema of one or two quarts of tap water 
(which, according to Trout, is preferable to normal saline), 
with one or two ounces of glucose added, ten to fifteen minutes 
before the close of the operation, restores the glycogenic func- 
tion of the liver, fills out the veins, dilutes any anzsthetic which 
may remain in the blood, and assists in bringing the patient 
out of the anesthetic in the best possible condition. 

In addition to the foregoing details of technic which give 
to the anesthetist employing them unequivocal advantages over 
the one who is restricted to the use of a given method which 
must be employed in all cases, certain factors may be brought 
into play to modify the physiology of anesthesia as ordinarily 
induced. Practically every phenomenon varies with the partic- 
ular anesthetic agent administered, with the general condition 
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of the patient, with the condition of the blood, and with other 
variable factors which the anzsthetist should be able to recog- 
nize whenever they exist. 

Chief among these modifying factors may be mentioned 
certain ones which represent the most recent and most advanced 
work of the study of the problems involved in the administra- 
tion of inhalation anesthetics: 1, warming the agent; 2, util- 
izing moisture ; 3, combining oxygen with the agent; 4, utilizing 
carbon dioxide; 5, rebreathing; 6, preceding the administra- 
tion with the oil of bitter orange peel. 

1. Warming the Agent.—Since 1905 systematic laboratory 
experiments and clinical observations have been made to deter- 
mine the value of the various inhalation anesthetics, when they 
are administered cold and when they are warmed to the tem- 
perature of the blood. These observations have been made 
chiefly with reference to: a, safety as regards life; b, main- 
tenance of body temperature and the consequent lessening of 
the danger of shock; c, recovery from the anzsthetic; d, after- 
effects. 

From the animal experiments with the different anesthetics, 
t.e., chloroform, ether and nitrous oxide and oxygen, first at 
room temperature and then heated to the temperature of the 
blood, and finally with nitrous oxide and oxygen at 33 to 34° 
F., it may be concluded that all anesthetics heated to the tem- 
perature of the blood are increased in value as regards life 
without decreasing their anesthetic effects. 

It has been found by careful experiments and clinical ob- 
servations, that, whatever may be the cause of the loss of body 
temperature during anesthesia, every fraction of a degree of 
elevation of temperature of the anesthetic agent above that of 
the room will have a marked effect in maintaining the body 
temperature of the patient. 

Recovery from the anesthetic is facilitated by the natural in- 
halation of warmed atmospheric air or of the artificial introduc- 
tion into the lungs of a current of warmed air. Experimental 
and clinical observations have abundantly verified these find- 
ings with reference to the use of warmed anesthetics. 
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Both the immediate and the delayed after-effects of inha- 
lation anesthesia are reduced to a minimum when the agent 
is administered warm. 

2. Utilizing Moisture —Since 1909 it has been my practice 
to employ warmed moist vapors of pulmonary anesthetics. 
Baskerville has called attention to the importance of moisture. 
“ It has been shown”’ he says, “ that the administration of moist 
ether, free from aldehyde, at body temperature, is rarely fol- 
lowed by nausea (less than ten per cent.) and the usual strain 
upon the kidneys is not observed.” 

It is to be borne in mind that too high a vapor-saturation 
acts as deleteriously as too much dryness. 

3. Combining Oxygen with the Agent.—Carefully con- 
ducted experiments and clinical cbservations have abundantly 
proved that oxygen increases the value of all anesthetics in 
rendering them safer to the patient without decreasing the an- 
esthetic quality. 

4. Utilizing Carbon Dioxide.—Extensive physiological ex- 
periments have established the fact that carbon dioxide is not 
merely a waste product but performs a distinct rdle as a chem- 
ical regulator of various functions. The reduction of carbon 
dioxide leading to apnoea can be effected by various means 
detailed by Henderson, as follows: 1, artificial respiration; 
2, the hyperpneea incident to the stage of excitement or of in- 
complete anzsthesia; 3, the hyperpnoea produced by vigorous 
stimulation of the efferent nerves; 4, exposure of the abdominal 
viscera to the air so as to allow a free exhalation of carbon 
dioxide from the surface of these organs. 

Regulation of the carbon dioxide contents of the blood 
under these conditions appears to Henderson to be the most 
important factor in the prevention of shock. 

Shock experimentally induced was rapidly recovered from 
when a condition which permitted the tissues and blood to re- 
store their carbon dioxide contents was maintained. 

5. Rebreathing.—This factor was utilized for many years 
by professional anesthetists before being placed upon a firm 
scientific basis by the laboratory work of Henderson, showing 
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the necessity of retaining the carbon dioxide in the blood, and 
the research clinical work of Gatch, establishing the fact that 
no poisonous element existed in the exhalation of the patient 
and that the agent moistened and warmed by rebreathing was 
increased in anzsthetic value as evidenced by the fact that the 
patient was returned to bed after operation with no loss of tem- 
perature and no bad after-effects. 

Clinically, rebreathing seems to increase the value of all 
anesthetics. 

Chloroform—when administered with the Roth Drager ap- 
paratus—utilizes rebreathing automatically, and the patient’s 
return to consciousness is as quick and as complete as with 
nitrous oxide and oxygen. 

6. Preceding the Administration with Oil of Bitter Orange 
Peel.—A fact which exerts a striking influence upon the course 
of anesthesia is the preliminary administration, by inhalation, 
of oil of orange (25 per cent. oil of bitter orange peel, U. S. P., 
with 75 per cent. of alcohol, U.S. P.). 

I had long been in the habit of preceding the anesthesia by 
the administration of a one per cent. vapor of cologne or whis- 
key, the agent being placed on the mask.’ Later oil of berga- 
mont or terpineol for the purpose of masking the odor of ether 
vapor was used.” 

Finding the induction period of anzsthesia thus deprived 
of its terrors for many patients, particularly for nervous women 
and frightened children, the subject lapsing quietly into 
unconsciousness when the anesthetic vapor is turned on, a 
search was instituted for a substance with a more penetrating 
yet none the less agreeable odor, which could be vaporized 
and utilized as a preliminary to ether or other inhalation an- 
esthetic agent. 

The search was practically ended when I read of the ex- 


*Gwathmey: “The Vapor Method of Anesthesia,” Med. Rec., Octo- 
ber 14, 1905. 

*Gwathmey: Terpineol (lilacine) serves to mask the odor of ether 
vapor and is a respiratory antiseptic, but, like oil of sweet orange, is less 
satisfactory than oil of bitter orange peel because of its very sweet odor. 
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periments of Passy, quoted by Tigerstedt, showing that the 
odor of the essence of orange is ten times as penetrating as that 
of ether vapor. There are other things that rank ahead of 
the oil of orange. 

To these, however, some patients might find objection, 
whereas, to the delightful odor of the oil of bitter orange peel, 
it is hardly likely that any one would object. 

These observations have been fully verified in thousands 
of cases in actual practice. When the open method is used, 
two to four drops of a 25 per cent. solution upon the mask is 
sufficient. If half a drachm or more is placed upon the mask 
at one time as has been done by some experimenters, the pow- 
erful odor becomes stifling and the stage of excitement is in- 
creased rather than modified. 

Woolsey, of Brooklyn, developed and perfected the method 
of employing the oil of orange-ether sequence by the closed 
method. He has an individual record of over 500 cases. The 
author and others have used it in as many more. The latest 
modification is to mix just a little nitrous oxide with the orange 
odor. It is used wherever the nitrous oxide-ether sequence is 
indicated but it is to be preferred to this sequence on account of 
its safety. The patient goes under in practically the same way 
as with a good nitrous oxide-ether sequence, but with this 
notable exception—there is no cyanosis at any time. The 
second stage, so-called, with struggling, etc., is entirely absent. 

The pulse is normal, the color reflex good and there is no 
disturbing mucous rale. 

As orange-ether sequence is of comparatively recent devel- 
opment, its physiological basis may not be uninteresting. 

The physiological basis for the beneficial effect of the oil 
of orange in the administration of inhalation anesthetics may 
be found in its prevention of reflex stimulation, by the anzs- 
thetic agent, of certain sensory nerves. Dastre® attributed 
early syncope to reflex stimulation of the pneumogastric and 
trigeminal nerves, particularly the sensory branches supplying 


*Dastre: “Les Anesthetiques,” Paris, 1901, pp. 104-109. 
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the nasal mucous membrane and the larynx. Embley* has 
also emphasized the part played by the increased excitability of 
the vagus mechanism, particularly during the early part of the 
administration. In his inhalation experiments Embley found 
that failure of respiration is mainly due to fall in blood-pres- 
sure. With good blood-pressure failure of respiration (his 
experiments concerned chloroform) is practically impossible. 
Restoration of respiration is dependent upon restoration of 
blood-pressure. The chances of dangerous vagus inhibition 
are greatly increased by imperfect respiration. 

From these findings it would seem fair to assume that any 
factor which prevents undue inhibition of the nervous mech- 
anism of respiration, and which, by its stimulation of the respi- 
ratory centre, prevents fall in blood-pressure, will have a bene- 
ficial influence upon the course of the anesthesia. The oil of 
orange seems to exert this beneficial influence by dulling the 
sense of smell to such an extent that the odor of the anesthetic 
agent is not noticeable during the administration. It has been 
determined by our laboratory experiments upon guinea-pigs 
that the oil of orange exhibits no pronounced anesthetic effect 
upon these animals. The exact nature of its physiological ac- 
tion is, therefore, yet to be determined. 

The latest development of inhalation anzsthetics is to be 
credited to Dr. Karl Connell, of Roosevelt Hospital, New York 
City. It isan evolution of the vapor method. 

It consists in delivering a known percentage of ether vapor 
automatically and is called endopharyngeal insufflation. 

Both the volume of air and the exact amount of ether by 
weight is known. The desired degree of relaxation can be 
obtained in any surgical case by calling for the desired per- 
centage of ether. 

Intravenous anesthesia has won for itself within the past 
two years a distinct place in surgery. 

The danger with this special form of anzsthesia seems to 
be limited to infection or embolism and as these two elements 
are connected with the introduction of the needle and its main- 


*Embley: Brit. Med. J., April 5, 12, and 19, 1902. 
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tenance in position without injury to the inner mucosa of the 
vein, this whole procedure should be relegated to the surgeon 
or the assistant surgeon, the anzsthetist maintaining the anzs- 
thesia by regulating the amount of the saline ether solution into 
the veins. 

A striking illustration of the virginity of the field of anzs- 
thetics in other directions than those touched upon in this paper 
is the list of over one thousand substances recently compiled 
under the supervision of Prof. Baskerville (and which will 
shortly be published) that possess either some general or local 
anesthetic property and yet only a small number of these sub- 
stances have been thoroughly examined. 

In conclusion, I may state that the dignity of this special 
field of medicine can be greatly enhanced and its progress ad- 
vanced if we urge by every means possible the establishment of 
the condition so clearly stated by the Committee on Anesthesia 
of the American Medical Association for last year as follows: 

“ Every hospital, certainly every large hospital, should have 
as a regular member of its staff an attending anzsthetist, as is 
the case in some, whose authority in his special department 
should be as complete as is that of the attending physician or 
surgeon in their field. This arrangement will be particularly 
important during the next few years when the older methods of 
anesthesia will be competing with and greatly modified by 
newer procedures.” 
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ACCURACY IN ANZSTHESIA.* 


ADVANTAGE, TECHNIC AND DOSAGE IN AUTOMATIC INSUFFLATION OF VAPORS 
AND GASES. 


PRELIMINARY TABLES AND CHARTS OF ETHER ANESTHESIA. 


BY KARL CONNELL, M.D., 


OF NEW YORK, 


Instructor in Surgery in the College of Physicians and Surgeons, Columbia University; 
Assistant Surgeon, Roosevelt Hospital. 


SURGICAL anesthesia for the half century prior to the past 
decade made little scientific progress. While the art of anzs- 
thesia advanced with the increasing demands of surgery; while 
the lore of the individual anesthetist was accumulated, yet each 
surgical narcosis was achieved according to the personal recipe 
of the given anesthetist. Largely because of the difficulties of 
confining and measuring matter in such an elusive state as the 
gaseous, that precision and accuracy of dosage which came 
to be deemed essential in the administration of liquid and solid 
drugs, secured no place with the volatile anesthetics. Anzs- 
thetization was accomplished according to certain empirical 
methods and formule, guided by the reaction of the individual. 

Granting that such empiric anesthetization in the hands 
of the skilled anzsthetist may be ever so perfect, yet these 
methods permit of no formulation, uniform results cannot be 
achieved, nor can methods be standardized. Further, high 
skill in anesthesia by these empiric methods involves a rare 
natural aptitude and long training. Therefore, the trend of 
the present is toward that exactness of dosage and perfection 
of delivery, that will place anzsthesia on the basis of an exact 
science. This dosage in its highest refinement can only be 
secured by automatic mechanical measurement and delivery. 

This has already been achieved with several of the more 


* Read before the American Association of Anzsthetists, June 18, 1913. 
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desirable anzsthetics, notably ether. Indeed, it may be stated 
that to-day using ether as the agent, a patient may be carried 
by accurate automatic mechanical insufflation with an even con- 
trol and a safety and precision that exact mechanical move- 
ment alone is capable of effecting, and that already by such 
means a mass of data has been accumulated that has placed 
etherization on a thoroughly scientific foundation. 

The necessity of accuracy in maintaining a desired anzs- 
thetic tension in the alveolar air is obvious and the many advan- 
tages arising therefrom may be briefly enumerated, as: safety, 
even anesthesia of desired depth, absolute control over this 
depth, and marked diminution of subsequent ether intoxication. 
It is true that such a drug as ethylic ether has a wide margin of 
safety and both in this form and as ethyl alcohol may be atro- 
ciously misused without fatal issue. Yet this misuse is not 
a fair standard nor should results be accepted as those of prop- 
erly administered anesthetic. In gauging the desirability of 
accuracy the following facts must be briefly stated. 

First, the ether tension in the arterial blood to the sensorium 
is the determining factor of anzsthetization. 

Second, this tension is established by maintaining in the 
alveolar air during preliminary narcosis an ether content of 
from 35 to 45 per cent. by weight to air under conditions at 
sea level, an equivalent in pressure of from 130 to 182 mm. of 
mercury. During the early stage of anesthesia, say for the first 
twenty to forty minutes, this tension must be maintained by 
percentages scaling from 26 down to 15 per cent. After the 
establishment of anzsthetic saturation of the body it is main- 
tained by about the latter percentage, the equivalent of an ether 
pressure of 48 millimeters in the alveolar air. 

Third, these figures probably hold for the entire animal 
kingdom, the variable factors seen in ordinary etherization, 
being these; a, the rapidity with which the body is brought to 
complete anesthetic saturation, as determined by the efficiency 
with which the ether tension in the alveolar air is maintained 
by fresh delivery, by diffusion and by tidal movement; b, the 
rapidity of blood circulation; c, the bulk of the particular body 
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to be saturated and the capacity of that body for storage and 
destruction of the ethyl radical. 

Fourth, the zones of anzsthesia above and below this satura- 
tion or anesthetic tension point are already well established for 
man. With absolute certainty as to the outcome man may be 
placed in an ether atmosphere of that percentage or vapor 
pressure as to produce deep, medium or light anzsthesia. 

Fifth, the zone of surgical relaxation, 7.e., an ether pressure 
of 45 to 50 mm. is a zone for many hours devoid of danger by 
ether intoxication. 

When one links these evident advantages of a full and 
continuing knowledge of the dose delivered, with advantage of 
an even, automatic, unwearying, impersonal machine delivery 
of the anesthetic agent and its menstruum, the combination 
works for ideal anzsthesia. 

The accuracy needed for absolute control over the degree 
of ether anesthesia, requires that knowledge be continual of 
the quantity and strength of the anesthetic mixture delivered. 
In this apparatus which I now present this control has been 
secured. Comparable clinical results with other apparatus may 
be obtained empirically or by physical means, such as by ther- 
mal control of the vapor tension of ether, but in this apparatus 
the control is automatic and the measurement mechanical and 
mathematically correct. This apparatus has been in use for the 
past year at the Roosevelt Hospital, New York. It consists of 
a small portable air compressor, filter and moistener, with a 
maximum capacity of 50 litres per minute as a source of com- 
pressed air. In the hospital we much prefer to this source of 
air, the noiseless unfailing delivery from a permanent central 
plant. 

To take up the essential instrument, this is the anzstheto- 
meter, an apparatus to mix and measure anzesthetic and other 
vapors and gases. It consists of these units, a light, powerful, 
gas meter to measure the air, adopted as the only practical and 
accurate gas measuring instrument from the illuminating gas 
industry. This is surmounted by an ether reservoir from which 
is fed automatically, by the movement of the gas meter, through 
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an adjustable connecting mechanism, liquid ether in any desired 
quantity, into, third, a vaporizing chamber, warmed by electric 
stove and provided with thermometer, pressure gauge, instan- 
taneous gas flow gauge and safety valve. The entire control 
over the percentage of ether resides in the movement of a single 
pin, whereby any one of sixteen percentages may be obtained 
with mechanical accuracy, from 2 per cent. up to 27 per cent. 
of ether vapor in air. Higher percentages are obtained by 
manual movement of a handle. A fourth feature of the appar- 
atus, is a gas trip valve, whereby any two gases are automati- 
cally mixed in mechanically measured proportion, by each in 
turn actuating the meter. This apparatus has permitted the 
practical application of measured dose in anesthesia. 

Next to discuss those factors other than accuracy in dosage, 
which go to make the maintenance of anzsthesia automatic. 

For anesthesia to be maintained automatically, at the same 
time safely with uniform success, requires that three factors be 
under the control of the operator or anesthetist : first, that com- 
plete preliminary relaxation of the individual be secured; 
second, that the anzsthetic agent and its menstruum be so deliv- 
ered as to be freely available for respiration; third, that the 
delivery be of such volume as to entirely supply the needs 
for respiration, as well as of such accurately measured and 
known percentage or tension of anesthetic, as to hold a given 
individual safely and evenly anesthetized. 

Full preliminary anesthesia is best accomplished by face 
mask methods since man will not tolerate the introduction of 
pharyngeal or endotracheal tubes when conscious, nor breathe 
quietly in the subconscious stage of preliminary anesthesia the 
irritating vapors, 1.e., 30 to 45 per cent. of ether by weight 
needed for establishment of complete anesthesia. These vapors 
to be inhaled quietly must be inhaled by the subconscious patient 
in such a way as to arouse no unusual impressions. Attempting _ 
to blow vapors of the strength needed for the induction of 
anzsthesia into the pharynx or trachea, results in straining, 
coughing, gagging, and the swallowing of air. Only when the 
patient is completely relaxed can insufflation methods be insti- 
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tuted. This period of face mask delivery occupies six to twelve 
minutes for the most advantageous relaxation. If the operative 
procedure is now to occupy more than five or ten minutes, auto- 
matic insufflation may be established with decided advantage. 

In this, the stage of surgical relaxation, a stage wherein life 
and death are nicely balanced, the patient is carried by mechani- 
cal automatic insufflation with an even precision, a perfect aéra- 
tion, and a safety which the most conscientious human anzs- 
thetist cannot duplicate. 

For delivery to become automatic, the anesthetic agent and 
its menstruum must be made freely available for inspiration by 
the delivery passing the chief obstruction, namely, the base 
of the tongue. Delivery by face mask requires that the mask 
be held and the upper gas way of the anzsthetized individual be 
adjusted by a practised anzsthetist. 

In this connection I desire to present a new rebreathing tube, 
a pharyngeal tube for use in ordinary anesthesia by face mask. 
With the insertion of this tube the stertor of ether anzsthesia 
is quieted, and in gas-oxygen delivery the percentage of oxygen 
may be materially lowered and the cases carried with lessened 
danger of sudden asphyxia. It is a flattened copper tube, curved 
to fit the roof of the mouth, easy of introduction, not harmful 
to the teeth or soft parts, nor compressible by the bite of the 
incisor teeth. It provides with the minimum displacement of 
oral structures, an abundantly free gas channel from the outer 
world to the lower pharynx. I like it much better than the 
nasal tubes, or bulky and compressible cylindrical rubber tubes 
for oral insertion. 

To now consider the question of automatic delivery. The 
ideal place to deliver ether vapor in air is without question 
directly into the trachea by insufflation through a loose endo- 
tracheal catheter after the method of Meltzer. For effective 
delivery, for complete and certain aeration, for even and con- 
trollable anesthetization, for freedom from shock and from the 
sequela of ether anzsthetization, this method is not surpassed. 

Time does not permit me to elaborate on these nor on the 
various accessory advantages of this method, namely, the ability 
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to maintain when desired positive pressure on the interior of 
the lung, and to exclude mucus and other foreign material 
from the bronchial system, and to maintain if accident arises 
an ideal artificial respiration. 

The one and only hindrance to the establishment of the 
endotracheal delivery as a routine method of anzsthesia is the 
act of intubation. 

This alone with its possible dangers, its ever present delays 
and occasional difficulty of intubation will no doubt effectively 
block the general adoption of this very useful and effective mode 
of delivery as a routine method of anzsthesia. 

In view of the objections to the endotracheal delivery, I have 
been led to seek a method which would overcome the necessity 
of intubation and the dangers of a badly supervised delivery, 
yet preserve the feature most desired for routine anzsthesia, 
to wit, an automatic, even, accurate, and effective delivery of 
the anesthetic agent. In the pharyngeal insufflation method of 
large volumes of dilute anzsthetic agent deep into the pharynx 
I believe we have such a method. The delivery is established, 
after full surgical relaxation has been secured by face mask 
methods. Speaking now of ether vapor in air delivery, the 
essential feature of this pharyngeal method, is that a volume 
of air is insufflated by positive pressure into the lower pharynx, 
a volume sufficient to provide entirely for each inspiration, 
without any air being inhaled by nose or mouth, and a volume 
bearing a known per cent. of ether vapor in the greatest 
dilution which will hold that patient evenly and safely anzs- 
thetized for the operation in hand. 

The delivery is accomplished by preference through two 
catheters inserted one through each nostril a distance in the 
average of 12 cm. 

The proper distance to insert each catheter is the distance, 
measured off on the tube from its eyelet, from the auditory 
meatus to ala nasi on that side. This carries the tube well into 
the lower pharynx but not into the cesophagus. 

The catheters selected for the adult are size 18 F, soft 
rubber, velvet eye, with accessory eyelet. These are attached 
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to a Y metal delivery tube with bent prongs for convenience of 
placement and to prevent angulation and to hold the catheters 
in place. This Y tube accurately fits the nose and forehead and 
is held in place by adhesive strapped across the brow. 

The volume insufflated is such as to entirely supply the needs 
of inspiration without extraneous dilution. This requires 18 
litres of air per minute for the average adult into which is vapor- 
ized the ether. 

Rebreathing is not contemplated nor countenanced in this 
method, no more than in the endotracheal. 

The evident immunity to shock in patients carried by endo- 
tracheal delivery and a clinical comparison of many hundred of 
these perfectly ventilated patients to those carried by rebreath- 
ing, disproves to my mind conclusively the hypothesis that re- 
breathing is physiologically advantageous. 

The element of economy is not worthy of consideration with 
ether. | 

However, in nitrous-oxide-oxygen anzsthesia the element 
of cost enters so strongly that a certain degree of rebreathing 
may be allowed by the following method: After the patient is 
surgically saturated with anzsthetic by face mask methods, the 
delivery is shifted to the pharyngeal method by the nasal route. 
Each nostril is plugged by a collar of thick rubber tubing slipped 
over the nasal catheter. A pharyngeal rebreathing apparatus 
is then inserted, consisting of the flat copper tube previously 
noted, with a projecting elbow, to which is attached a rebreath- 
ing bag fitted with valve escapement at the distal end. The 
mouth is plugged by a rubber coffer dam, carried on the 
flat tube. This is adjusted between the gums and lips, making 
a gas-tight joint. The quantity found most useful is 8 litres 
per minute beginning with a 5 per cent. oxygen mixture and 
increasing gradually up to a g or Io per cent. mixture by the 
end of the first hour. By this volume of fresh gas and with the 
ease of inspiration resulting from the free gas way, the oxygen 
content of the gases may be decreased to the depth of 3 per cent. 
mixture. This percentage is highly dangerous even in large 
volume automatically delivered, for should delivery fail from 
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any cause the respiration ceases from asphyxia, promptly. Per- 
centages less than 6 per cent. while necessary for surgical re- 
laxation are dangerous. In fact, the necessity for any percent- 
age which produces noticeable cyanosis after the first five min- 
utes of administration should brand nitrous oxide for that 
operation as a most dangerous method for producing surgical 
anesthesia. Where surgical relaxation is desired and protec- 
tion against subconscious suffering is indicated this is to be 
obtained, not by dangerously increasing the oxygen starvation, 
but by the safer, more effective means of adding ether as indi- 
cated. 

I desire to emphasize that rebreathing is used solely for 
economy. Ona pharyngeal delivery of 22 litres or five and one- 
half gallons a minute rebreathing may be dispensed with if the 
mouth be kept closed. 

In summary. The pharyngeal method as carried on by the 
technic developed on about five hundred cases at the Roosevelt 
Hospital, is a method I believe that combines most of the advan- 
tages of endotracheal delivery; a method much more simply 
achieved and devoid of the mechanical dangers that are present 
in endotracheal insufflation, at the same time admitting freely, 
however, that the method is not so thoroughly effective in con- 
trol over aération or over positive pressure, nor so effective in 
excluding foreign material from the larynx as the endotracheal 
delivery. 

I venture the prophesy that the pharyngeal method of deliv- 
ery will be the routine method of the future when an automatic, 
thoroughly controlled, ideal anesthesia is desired through the 
stage of surgical relaxation. 

I desire to present these charts of ether anesthesia based on 
our experience with the anzsthetometer at Roosevelt Hospital. 
These zones and curves do not vary materially, no matter what 
method of delivery be employed, providing there be no dilution. 
The one variable, is the time and difficulty of establishing 
complete anesthetic saturation, otherwise I believe these zones 
and curves are basic for animal protoplasm. 
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Chart I indicates the zones of ether anesthesia in terms of weight of 
| ether to air delivered under working conditions. The volumetric equiva- 
i lent, and ether vapor pressure equivalent, is tabulated in parallel column, 
as is the absolute weight of ether per litre in the air at delivery and at body 
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f These zones are for practical working guidance in surgical etherization 
H and are not absolute. The zones above the 15 per cent. level, gradually 
| lower toward that level as the anesthetic tension of about 48 millimetres of 
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the entire body is attained. At the end of an hour of full anesthesia, even 
the zone of deep anesthesia for a considerable length of time might result 
lethally. For example, when a dog, after anxsthetic saturation, is carried 
in the zone of profound anesthesia by endotracheal delivery, respiratory 
effort ceases in about an hour, only to begin again when the ether tension 
is lowered. Such dosage would have resulted fatally had provision not 
been made for artificial respiration. These zones are the same whether the 
delivery be by face mask or by insufflation. 

Chart II shows the most advantageous ether pressure to maintain 
in the pulmonary air, charted in terms of weight of ether in air under 
usual working conditions at sea level. 


This is a composite of about 300 cases of surgical anesthesia at the 
Roosevelt Hospital, charted after a working experience had been gained 
on a previous series of about 600 cases. 

The percentages above 15 per cent. during the preliminary 
and early stage of full surgical anesthesia, are needed to estab- 
lish the proper anesthetic tension in the arterial blood to the 
sensorium, pending such time when the entire circulating and 
fixed tissues of the body are brought to uniform tension. As 
seen on the chart there is a difference of 20 to 30 minutes be- 
tween the length of time such saturation takes in a man of 
the young robust or alcoholic type, to the much shorter time 
taken to saturate the small relaxed woman and child. All 
types, however, when the general tension is once established, run 
on the same base line. This, for complete anzsthesia, is be- 
tween 14 per cent. and 16 per cent. by weight of ether, yielding 
a tension between 45 and 51 millimetres. The absolute point is 
not as yet fully established but is probably about 48 millimetres. 
In fact it would seem from preliminary observation that this 
tension is basic not alone for all types of man, but also for 
the entire animal kingdom. Below this level the operative case 
may be carried where only light anesthesia is desired, or when 
the operation reaches such a stage that protection against shock 
influence is no longer needed i.e., that very effective protection 
conferred by full ether anzsthesia, or where the anesthetist 
desires the patient to enter the zone of slow ether desaturation 
and recovering consciousness. This recovery zone may be so 
gauged that in short operations the patient leaves the table prac- 
tically conscious, and even after long operations in full posses- 
sion of all pharyngeal reflexes. 
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Saturation of the arterial blood and sensorium is complete 
in the curve shown, to the extent of full surgical anzsthesia, 
in about two minutes for each litre of circulating blood, being 
complete in medium-sized children in six minutes and in the 
adult in twelve minutes. Operations, even major procedure, 
may be begun before full relaxation is established or at the 
peak of the preliminary curve, say at the end of six minutes 
in a docile adult. Yet where it is desired to fully protect the 
patient against shock producing and inhibitory influences it is 
desirable to wait for full surgical relaxation, i.e., about 10 to 
12 minutes. 

While the arterial blood to the sensorium may be fully 
charged by high percentages within ten minutes, yet the general 
body of an adult is not brought to full tension approximating 
48 millimetres, by the delivery curve shown, for from forty to 
sixty minutes. Desaturation proceeds even more slowly, 
although marked changes of deadened or awakened sensibility 
may be seen within three minutes by increase or decrease of ten 
millimetres of ether vapor pressure in the air delivered. This 
sensitiveness is more pronounced before the anzsthetic tension 
of the entire body is established. Partial recovery is more rapid 
than deepening anzsthesia by changes of equal degree before 
saturation is complete. After the anzsthetic tension is estab- 
lished, anzesthesia may be more rapidly deepened than dimin- 
ished, an observation readily explicable on physical and chemi- 
cal grounds. 

With these basic facts in mind, and with experience in 
gauging the difficulties which may arise in bringing a given 
individual to saturation and in planning the desaturation of that 
individual according to the period and need of the operative 
procedure, the most advantageous anesthesia can be plotted in 
advance with exactness. 

In closing I desire to make a plea for accuracy of dosage 
and for automatic delivery in anesthesia, particularly in the 
stage of prolonged surgical anzsthesia. 

By full knowledge of the quantity and dilution of the anxs- 
thetic delivered, and the resultant anesthetic percentage main- 
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tained in the respiratory tract, the whole control of the subject 
of anesthesia lies in the hollow of the anzsthetist’s hand. 

The patient may be carried in the zone of profound anzs- 
thesia, or deep, medium, or light anzsthesia at will. With 
the data at present in hand the most advantageous anesthetiza- 
tion by ether can be plotted in advance for the type of individual 
and for the nature and stage of the operation, and maintained 
after the initial stage entirely automatically and, were it desir- 
able, without the presence of anv anesthetist. The ether :ntoxi- 
cation may be reduced to a small factor and shock influence 
effectively blocked. 

It may be confidently anticipated that similar data will soon 
be available for the other gaseous and volatile anesthetics. 


CONCLUSIONS. 


1. Accuracy should prevail with the volatile anzsthetics, 
as with liquid and solid drugs. 

2. The content of drug per unit of alveolar air is the gauge 
of dose, expressed scientifically in terms of vapor pressure. 

3. Such dosage is practicable by the anzsthetometer, an 
apparatus to measure and mix anesthetic and other vapors and 
gases. 

4. The advantages of accurate dosage are toward better 
induction and safer, more effective maintenance of any desired 
degree of anzsthesia. 

5. The dose should suffice in volume to supply the tidal 
capacity of respiration. 

6. The vapor tension of ether required by man is constant. 
This tension is probably basic for all animal protoplasm. The 
attainment and maintenance of ether anzesthesia may be plotted 
in advance. 

A curve of ether pressure required in the alveolar air, 
plotted for the most advantageous etherization in man rapidly 
ascends in the preliminary stage to 130 to 182 millimetres 
or 35-45 per cent. by weight of ether to air at sea level pressure. 
After five minutes the curve falls, reaching 26 per cent. by the 
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tenth minute when surgical relaxation becomes well established. 
Through the next half-hour the curve scales downward 
reaching 15 per cent. or a pressure of 48 millimetres by the 
thirtieth or fortieth minute. On this as a base line it runs for 
many hours, man of every type remaining in even, safe narcosis. 
The pressure must be decreased when the zone of light anzs- 
thesia or the zone of full consciousness is desired to be entered. 

7. The best delivery is by mechanical insufflation of an 
automatically mixed and measured dose. 

8. The most feasible insufflation is deep into the pharynx. 

g. The most effective insufflation is into the trachea. 

I desire to express my indebtedness to Dr. Walter Boothby, 
who, working with the same instrument at the Brigham Hos- 
pital, Boston, has checked and controlled these curves and zones, 
and has formulated the concept of ether anzsthetic tension, 
and has through wider experience in prolonged ether anzs- 
thesia established that the base line of anesthetic tension con- 
tinues through the third and fourth hour of ether anzsthesia 
on man at a vapor tension of 48 millimetres. 
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REFLEX ACTION DURING GENERAL SURGICAL 
ANZESTHESIA.* 


BY CARL G. PARSONS, M.D., 
OF DENVER, COLO. 


Most text-books and the current literature on anzsthesia 
contain meagre articles on the subject of reflexes that relate to 
surgical narcosis. Perhaps the writers consider that the sub- 
ject properly comes under general physiology, but as a matter 
of fact there are so many important reflexes which are inti- 
mately associated with surgical anesthesia that the subject 
should be given special study, investigation, and prominence 
by anesthetists. By a thorough knowledge of the physiological 
phenomena presented by the behavior of reflexes, we are enabled 
to determine the depth of anzsthesia and consequently to regu- 
late the dosage of anesthetic agents. Reflexes are to a great 
extent guides as to the condition of the patient. 

A reflex act (re, back; flectere, to bend), is an act following 
immediately upon a stimulus without the intervention of the 
will (Gould). For the production of a reflex act, three essen- 
tial anatomical and physiological factors are necessary: first, 
an afferent nerve to receive and transmit the stimulus; second, 
a nerve cell centre or centres in the gray matter to receive, regis- 
ter, transfer, initiate, and transmit ; third, a centrifugal efferent 
motor impulse to a muscle. This in brief is the mechanism 
necessary for a reflex action and constitutes what is known as 
a reflex arc. A suitable example of a reflex act is closure of the 
eyelid immediately when the conjunctiva is irritated. 

In the general physiology of reflex action the reactions are 
divided into simple reflexes, co-ordinated reflexes, and convul- 
sive reflexes; or partial reflex, widespread co-ordinated reflex, 
and widespread inco-ordinated reflex. Considered from an 


* Read before the American Association of Anzsthetists, June 18, 1913. 
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anzsthetist’s point of view, in order to determine the degree 
of action of narcotic drugs on the body, a specific classification 
is necessary ; which I have arranged as follows: 

Reflexes of the Eyelid: Cutaneous; ciliary; conjunctival ; 
double conjunctival. 

Reflexes of the Eye: Tarsocorneal; ciliocorneal; corneal; 
pupillary, including: a, reaction to light, b, marginal motility, 
c, crossed concomitant, d, ciliospinal or platysma. 

Reflexes of Air Passages: Nasal; pharyngeal; laryngeal ; 
palatal; rhythmical variations of respirations. 

Rectal and vaginal. 

Reflex cardiac and respiratory inhibition. 

Reflex cardiac and respiratory acceleration. 

Miscellaneous, as cutaneous in general, abdominal, peri- 
toneal, labiomental, vomiting; direct motor. 

Following is a brief description of the above: 


REFLEXES OF THE EYELID. 


Cutaneous.—During analgesia, or very light anesthesia, if 
the integument covering the upper eyelid is rubbed by the 
point of the finger, an afferent impulse is transmitted along the 
infratrochlear to the nasal nerve, which is a branch of the 
ophthalmic division of the trifacial (fifth) nerve. This im- 
pulse is transferred in the gray matter and an efferent motor 
impulse is sent back by the facial nerve to its terminal branches, 
which are the temporal and malar, and cause a contraction of 
the orbicularis palpebrarum. 

Ciliary.—This reflex is practically the same as the eyelid 
cutaneous, except that the sensory irritation is produced by 
brushing the eyelashes, and the irritation is also taken up from 
the lower lid by the palpebral branches of the infra-orbital of 
the superior maxillary of the fifth nerve. It is of value in 
light nitrous-oxide-oxygen anzesthesia. 

Conjunctival.—tIrritation of the conjunctiva causes an 
impulse to be taken up by the infratrochlear and palpebral 
branches of the trifacial nerve, which is reflected to the facial 
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nerve and causes contraction of the orbicularis, or a portion 
of it. 

Double Conjunctival_—This reflex is the same as the con- 
junctival, except that both lid margins are stimulated at the 
same time. The afferent nerve terminals are separate and a 
greater “ signal surface” is irritated. This reflex is of prac- 
tical value during gas-oxygen analgesia or anzsthesia. 


REFLEXES OF THE EYE. 

Tarsocorneal (Parsons’ reflex).—I wish to elaborate on 
this particular reflex because for eight years I have been investi- 
gating the anatomical, histological and physiological phenom- 
ena concerned in its production, and also its clinical appli- 
cation. So far as I am aware, this specific reflex has never 
been described except by myself, in 1907 (Denver Medical 
Times, August, 1907, p. 40). This reflex is produced as fol- 
lows : The superior palpebral portion of the orbicularis is gently 
retracted upward by the anesthetist’s index, or preferably the 
middle finger, and by steady pressure the ciliary margin of 
the tarsal plate is pressed against the cornea directly over the 
pupil. The reaction which follows is a lateral movement of the 
lower lid toward the nose. To understand this particular reflex 
definitely, it should be considered from an anatomical, histo- 
logical and physiological stand-point : 

(a) Anatomy.—It will be remembered that the orbicularis palpebrarum 
is a sphincter muscle with its tendinous portion, including the tendo oculi, 
situated at the inner angle of the orbit. The muscle itself consists of two 
distinct portions, t.e., the palpebral portion (ciliaris) covering the eyes, 
which is thin and pale and possesses involuntary action; and the orbicular 
portion (orbicularis latus) which is thick and of a reddish color and 
surrounds the orbit. Another distinct muscle, the tensor tarsi (Horner’s 
muscle), a small thin muscle which arises from the orbital surface of the 
lachrymal bone and is inserted into the tarsal plates, plays an important rdle 
in this reflex. The nerves concerned are the long ciliary nerves of the 
cornea from the nasal branch of the trigeminus, the short ciliary branches 
from the ciliary ganglion, the temporal and malar branches, and the infra- 
orbital branch of the facial, the last inervating the tensor tarsi. The 


superior tarsal plate is composed of dense connective tissue and is about 
one-third of an inch in breadth at the centre. The free or ciliary margin 
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is thick and presents a perfectly straight edge. The inner angle of the 
plate is fixed to the margins of the orbit by the tendo oculi. 

(b) Histology.—The cornea consists of a number of layers, the an- 
terior being of stratified nucleated epithelium connected by delicate pro- 
cesses of protoplasm. Beneath the epithelium is a network of non-medul- 
lated nerves (from the ciliary) known as the subepithelial plexus, which 
branch into naked fibrille and ramify between the epithelial cells, the intra- 
epithelial plexus, and terminate as minute fibres with spherical end bulbs, 
which are exceedingly sensitive. 


We now come to a physiological consideration of the tarso- 
corneal reflex and its clinical application. When the straight 
edge of the tarsal plate is pressed against the cornea, its sensi- 
tive nerve endings are irritated and a centripetal afferent im- 
pulse is conducted by the trifacial nerve to the gray matter, is 
there transferred and a motor impulse is sent back via the facial 
nerve to muscles which cause a lateral retraction of the lower 
eyelid toward the nose. A mesial contraction of the orbicularis 
is inevitable because the tendinous structures are situated at the 
internal aspect of the orbit. Also the tensor tarsi on contrac- 
tion pulls the tarsal cartilages inwardly especially the inferior 
plate. 

Variations in the reflex action are due to many causes. 
Narcotic drugs will diminish the excitability of the reflex arc. 
Neurotic individuals present an active reflex. Repeated 
attempts to elicit the reflex will cause fatigue and consequently 
a diminished or no reaction. When Horner’s muscle is very 
indistinct, as it occasionally is, the strength of the reflex is 
diminished. 

Lastly, the amplitude and activity of the tarsocorneal reflex ' 
diminishes directly as the depth of anzsthesia, and is therefore 
a valuable anesthetic guide. The retraction of the lower lid in 
surgical anesthesia (third stage) may only be 1/64 of an 
inch in amplitude. This reflex is practically as sensitive as 
the direct corneal produced by touching the cornea with the 
finger tip—a practice which is non-surgical. 

Ciliocorneal Reflex.—This reflex is produced by causing the 
eyelashes of the upper lid to touch the cornea. The reaction is 
the same as the tarsocorneal or corneal. 
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Corneal Reflex.—The corneal reflex is essentially the same 
as the tarsocorneal, except that the afferent impulse is pro- 
duced by direct irritation of the delicate corneal surface, usually 
by the point of the finger. It is bad practice to induce the 
reflex in this manner, as a number of corneal inflammations 
and ulcers have resulted from this procedure. 

Pupillary Reflex Action.—The pupillary reactions are ex- 
tremely valuable guides as to the condition of the patient dur- 
ing anesthetization. In some cases the pupils are so modified 
by drugs, type of patient, etc., that they lose their full value as 
guides, but even then if interpreted correctly they serve as 
definite indicators of the effect of the anzsthetic. 


(a) Reaction to Light—When the lid is opened and the eye exposed 
to light, the pupil contracts. The light irritates the retina, which sends 
a centripetal impulse to the brain via the optic nerve, the efferent channel 
being the third nerve (ciliary ganglion and short ciliary nerves) which 
causes contraction of the iris. Patients with an Argyl-Robertson pupil 
do not react to light during narcosis, but marginal motility is present. 

(b) Marginal Motility (Described by J. B. Morrison, N. Y. Med. 
Jour., 1898).—During surgical anesthesia if the eyelids are retracted and 
the eyes exposed there is seen an alternate non-rhythmic contraction and 
dilatation of the pupils. This is due possibly to a physiological battle 
between the third nerve, which contracts, and the irritated sympathetic 
(from operative manipulations) which dilates the pupil. 

(c) The crossed concomitant pupillary reflex is produced by keeping 
retracted the upper eyelid of one eye while the lid of the other eye is 
alternately opened and closed. The pupil dilates in the exposed eye when 
the lid of the opposite eye is closed, and contracts when the lid is opened. 
This bilateral phenomenon is dependent upon the decussation of the optic 
nerves, and upon the activity of the reflex the depth of anzsthesia is based. 


In the lighter stages of anzsthesia, the pupils are reflexly 
dilated from various afferent causes. During surgical anes- 
thesia (third stage) the pupils are contracted (unless modified 
by drugs, or in the persons of neurotic subjects) due to the 
predominating influence of the third nerve, the afferent impulses 
being held in abeyance to a great extent. If for some reason 
the patient enters the fourth stage of anesthesia, paralytic 
(passive) dilatation of the pupils occurs. The differential 
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diagnosis between physiological reflex dilatation and pathologi- 
cal paralytic dilatation of the pupils is given in the following 


table: 

REFLEX DILATATION, 

Pupil is bright, mobile, liquid, life- 
like hue. 

Other reflexes usually present. 

Patient shows signs of “ coming 
out.” 

Marginal motility of the iris is 
present. 

Eye-balls may roll. 

Reaction of pupil to light. 

Not enough anesthetic has been 
given, determined by clinical ex- 
perience. 

Respiration and circulation in fair 


PARALYTIC DILATATION. 
Pupil is dull, sluggish, immobile, 
death-like condition. 
No reflexes of any sort present. 
Entire body relaxed. 


No marginal motility is present. 


Eye-balls are fixed. 

No reaction of pupil to light. 

Too much anesthetic has been given, 
or not enough, resulting in reflex 
cardiac inhibition. 

Respiration and circulation failing. 


condition. 


Skin has good color. Skin is cold and clammy; pallor or 


lividity. 
Eyelids remain partly open, due to 
relaxation. 
Tonicity of eyelids is present. No tonicity of eyelids. 
Tears are not markedly secreted. Increased secretion of tears. 
More anesthetic will contract the More anesthetic will produce still 
pupil (third stage). wider dilatation, plus respiratory 
and cardiac arrest. 
Less anzsthetic will cause pupil to Less anesthetic, or none, will cause 
remain large (reflex dilatation). the pupil to contract back to third 
stage. 


Eyelids usually closed. 


(d) The ciliospinal or platysma reflex is of value to determine false 
or spurious anesthesia. Verv often when children inhale a few breaths 
of anesthetic vapor (chloroform usually) they pass at once into a natural 
sleep. The pupils become exceedingly small, the lid reflexes are absent, 
the lower jaw is relaxed, the respirations are quiet, there is general mus- 
cular relaxation, and the patient appears as if in deep anesthesia. If 
an incision were made at this time the patient would cry out and immediately 
be wide awake, or a reflex cardiac inhibition might occur, which might 
prove fatal, especially if chloroform were being used. To determine this 
state of pseudo-anesthesia, the patient’s neck (platysma myoides) is 
pinched or tapped with the fingers and a pupillary reflex dilatation takes 
place, indicating more anesthetic. The reflex in this case is caused by 
stimulation of the ciliospinal centre, which controls the dilatation of the 
pupil. This centre (Budge’s ciliospinal centre) is situated in the lower 
cervical region, extending downward to the level of the first to third 
thoracic nerve. 
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REFLEXES OF THE AIR PASSAGES. 


These reflexes occur during the lighter stages of anzsthesia. 

The nasal reflex is sneezing when the schneiderian mem- 
brane is irritated by a too concentrated anzsthetic vapor. 

The palatal reflex causes gagging and swallowing move- 
iments, and often leads to vomiting. 

The pharyngeal reflex occurs when the pharynx is irritated, 
the reaction being swallowing movements, or gagging. 

The laryngeal reflex is coughing, caused by irritation of the 
fauces, larynx and neighboring structures. 

Reflex inhibitions may also occur from this site. 

“ Crowing”’ breathing may be reflexly excited by manipu- 
lations of the surgeon in abdominal operations. 

The “ expiratory phase of Crile” is a grunting expiration 
during operations within the upper abdominal cavity, and 
the “ inspiratory phase of Crile” is a noisy inspiration during 
operations in the lower abdominal cavity. 

Of especial clinical interest is spasm of the glottis, with com- 
plete closure of the rima glottidis, produced reflexly by irritat- 
ing vapors, usually ether, and often occurs during fairly deep 
anesthesia. The stridor may persist and tongue traction be of 
no avail. Laryngotomy or tracheotomy may be necessary 
in obstinate cases. Spasm of the glottis also may be produced 
reflexly by afferent impulses from various parts of the body, 
as from the perineum. Rhythmical variations of the respira- 
tory act may occur reflexly from various centripetal impulses, 
produced by the operative procedure and are of three types, 
viz: those that accelerate and those that inhibit respiration, 
and those that cause intermittent breathing. 

Rectal Reflex or Anorespiratory—When the rectum is 
dilated, the reaction produced is a sudden inspiration. The 
same obtains when the vagina is dilated. In any case that has 
entered the fourth or paralytic stage of anzsthesia, dilatation 
of the sphincter ani often sets the respiratory pump in action 
in conjunction with other means of resuscitation. 
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REFLEX CARDIAC INHIBITION. 


Under this heading a few important considerations relative 
to anzsthetics will be taken up. When a patient is in incom- 
plete anesthesia (particularly during chloroformization) the 
heart is especially susceptible to reflex inhibition, and if during 
this stage operations, even trivial, are begun the heart action 
may be arrested, and, indeed, many deaths have occurred in this 
manner. ‘The principle causes of this dreaded phenomenon 
are afferent impulses acting reflexly upon the inhibitory fibres 
of the vagus; fear; irritating fumes of a concentrated chloro- 
form vapor acting reflexly upon the sensitive mucous membrane 
of the air passages; directly by sudden anemia of the medulla. 
Reflex cardiac inhibition is prevented by the preliminary use 
of atropin (this drug augments the heart beats by paralyzing 
the inhibitory mechanism); by a gradual administration of 
the anesthetic with plenty of air; by having the patient in the 
third or surgical degree of anzsthesia; and by keeping the 
intracardiac pressure up to par. Clinically, reflex cardiac inhi- 
bition occurs most frequently when very sensitive areas are 
irritated, as operations about the distribution of the fifth nerve; 
laryngeal operations; circumcision; avulsion of the finger or 
toe nails; curetting a sensitive cervical canal. Care should be 
exercised in using the faradic current about the vagus and its 
branches. 


REFLEX CARDIAC ACCELERATION. 


The centre for the augmentor nerves of the heart is prob- 
ably situated in the bulb. Stimulation of afferent nerves in the 
lighter stages of anzesthesia causes a more rapid heart beat by 
reflexly stimulating the sympathetic nerves of the heart (pro- 
viding reflex inhibition does not occur) the augmentor centre 
ordinarily being more easily excited than the inhibitory. The 
comparative pulse rate during anesthesia is an indicator of the 
depth of narcosis. 
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REFLEX RESPIRATORY INHIBITION AND ACCELERATION. 


The same general rules apply to the respiratory action as for 
the cardiac action, but to a lesser degree. During the surgical 
procedure the pulse and respiration vary in rate, more fluctua- 
tion being present during the lighter stages of anesthesia. 


MISCELLANEOUS REFLEXES, 


General Cutaneous.—If the patient is too lightly anzs- 
thetized and an incision is made, flinching occurs and disaster 
may result from reflex cardiac inhibition, especially when using 
chloroform. 

Abdominal-Peritoneal.—The parietal peritoneum is a sensa- 
tive “ signal surface,” and deep anesthesia is often necessary to 
overcome the reaction, which is a rigid abdominal wall. With 
nitrous-oxide-oxygen anzsthesia this reflex is the surgeon’s 
bane, but relaxation can be greatly overcome by proper technic. 

Labiomental Reflex.—Dastre discovered a reflex which he 
termed labiomental or “ ultimum reflex.’”’ He found that by 
irritating the upper gum (in dogs) a reflex retraction of the 
lower lip occurred. Perhaps this led to the well-known and 
valuable lip-friction, which reflexly stimulates respiration 
(labiorespiratory reflex). Brisk rubbing of the lips often pre- 
vents threatened anesthetic syncope from becoming fatal. 

Vomiting during anesthesia occurs only during the lighter 
stages and is due to a number of causes. Ankle clonus, ether- 
tremor, and exaggerated knee-jerk when present are exhibited 
during the second stage, but had best not be classed as true 
reflexes. 

No doubt there are many other reflex phenomena concerned 
in surgical anesthesia, and it is the hope of the writer that 
continued scientific investigation will be conducted in this field 
by anesthetists. 
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BY WILLIAM FRANCIS HONAN, M.D., 
OF NEW YORK, 
Surgeon to the Metropolitan Hospital, | 


AND 
J. WYLLIS HASSLER, 


Assistant Surgeon, Metropolitan Hospital. 


THE exacting demands of both operator and patient in 
the surgery of the present day have taxed the skill and re- 
sources of the expert anesthetist to the uttermost limits and 
have caused him to explore all fields which give any promise of 
anesthetic possibilities. The layman, with a somewhat ex- 
aggerated idea of the safety of modern surgical operations, 
usually disregards the potential factor of danger present in all 
operative procedure but invariably seriously considers the 
probable risk from the administration of an anesthetic. The 
surgeon insists upon a period of stable anesthesia of indefinite 
duration, with complete relaxation of the musculature of the 
patient, minimum risk, freedom from postanesthetic nausea 
and vomiting, and finally the absence of those more serious 
complications of the post-operative stage, which are now be- 
lieved to be the direct result of the narcosis. These post- 
operative complications, which may be immediate or remote, 
have been very closely studied and are variously supposed to 
be the direct irritating effects of the narcotizing agent—in 
some cases amounting to actual degeneration of tissues with a 
more or less constant and definite pathological picture. Crile’s 
wonderful observations and experiments, conducted with a 
scientific acumen and judgment amounting to a veritable in- 
spiration, have set other standards and have established prin- 
ciples that introduce an entirely new era in anesthesia. He 
has demonstrated, beyond the shadow of reasonable doubt, 
that during operations conducted under the usual methods 
of ordinary inhalation anesthesia, traumatic impulses from 


* Read before the American Association of Anesthetists, June, 1013. | 
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the operative field are constantly bombarding the cerebrum, 
that the tissues, nerve tracts and portions of the sensory por- 
tion of the brain, are keenly awake and alive to these harmful 
associations, and that the subjective mind is not narcotized,— 
only imprisoned. Furthermore, that the involuntary struggles 
of the patient not deeply anzsthetized, and which have always 
been considered simply reflex and without importance except 
to indicate the necessity of more anesthetic, are in reality 
motive efforts on the part of the patient to escape the operative 
trauma, such movements, excited by irritation, being a heritage 
of experiences from the patient’s phylogenetic ancestry. 

It has long been known that the vasomotor, cardiac and 
respiratory centres in the medulla discharge nervous energy 
in response to stimuli applied to various sensitive portions of 
the body during surgical anesthesia. If the trauma is suff- 
cient, exhaustion of the entire brain is observed after the 
anesthetic effects have worn off, that is, despite complete 
paralysis of voluntary motion and loss of consciousness, due to 
ether, the traumatic impulses reach the wide awake centres in 
the medulla and also in every other portion of the brain. If, 
however, the nerve tracts from the field of operation be 
blocked with cocaine, and the element of fear be excluded, 
despite the intensity or the duration of the trauma within the 
operative zone so blocked, no exhaustion follows after the 
effects of the anesthetic have worn off and no degeneration is 
apparent in the brain cells. It is therefore manifestly clear 
that ether, by inhalation, is but an “‘ anzsthetic veneer ” which, 
while it produces unconsciousness, apparently protects none of 
the brain cells against the trauma of a surgical operation. 

This proposition, it is claimed, explains why, in the em- 
ployment of the usual methods of inhalation anesthesia, a 
robust patient may go to an operating room for an operation 
of an hour’s duration, to emerge beaten, broken and shattered, 
and in such condition that months, or even years, may inter- 
vene before he recovers his normal status of health. The 
operation of these injurious impulses during surgical procedure 
Crile calls “ noci-association,” and that state which he ob- 
tains by employing certain methods of nerve blocking to pre- 
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vent these traumatic impressions from reaching the cerebrum, 
he calls “‘ anoci-association.” 

From the foregoing, it is evident that progress in anzs- 
thesia, whether it concerns method: or agent employed, must 
incorporate in its possibilities all of the factors concerned in 
the production of anoci-association. We are strongly of the 
opinion that no method, however much it has to commend it, 
will not meet the new standard set by Crile unless by its em- 
ployment the patient is anzesthetized quickly and pleasantly, that 
is without the sensation of suffocation or strangling and with 
the absence of a stage of excitement. The patient should pass 
into a narcosis closely simulating normal sleep, should be com- 
pletely relaxed so far as the muscular system is concerned and, 
during a long and even trying operation, the pulse and respira- 
tory wave should be subject to very little variation; the patient 
should awaken promptly after the operation, there should be 
no nausea or vomiting, comparatively little or no post-operative 
pain, no unpleasant after-effects of any kind that leave dis- 
agreeable memories on the mind of the patient. These are the 
advantages claimed by Crile when he employs gas and oxygen 
anesthesia with nerve blocking from the operative field with 
urea and quinine hydrochloride. These conditions may be 
duplicated with intravenous anesthesia with even some ad- 
ditional advantages. In the preliminary reports of our ex- 
periences we were careful to explain that this method would 
have, in all probability, a comparatively restricted though 
definite field of usefulness, but its continual employment, not 
only in private practice but in a hospital where the anesthetic 
risks are probably greater than anywhere in this country, has 
surpassed any form of anesthesia ever employed in the in- 
stitution. 

Like many discarded or forgotten surgical procedures 
which, when revived, interest the medical profession by the 
charm of apparent novelty, general anzsthesia by the intra- 
venous route was demonstrated as a possibility by Oré, in 1872, 
who used chloral hydrate as the hypnotic agent and whose re- 
port (published that year) covering every detail of his experi- 
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ences, is of extreme interest. He had considerable success in 51 
cases but after a few fatalities, due perhaps both to the method 
and the drug employed, he discontinued its use. In 1909, 
Burckhardt, after extensive animal experiments, became en- 
thusiastic over the intravenous method and attempted its use 
on the human subject, using chloroform at first but soon dis- 
carding it for ether, which he found quite as efficient, and 
much safer. At the Berlin Surgical Congress in I9I10, six 
surgeons of prominence corroborated the success of Burck- 
hardt, Kummel reporting 90 cases in his own experience, 
believing that it was particularly useful in aged and cachectic 
individuals. 

Later, Fedoroff of St. Petersburg collected 530 cases from 
3 Russian clinics, in which hedonal had been used in the same 
way and, although the cases embraced all kinds of surgical 
operation, there were no deaths attributable to the anzsthetic. 
Eight cases of temporary respiratory arrest, however, yielded 
to simple methods of artificial respiration. Up to this time, 
the method of induction of anzsthesia in this manner was some- 
what crude, as Kummel pointed out, not free from danger, par- 
ticularly of thrombosis. Burckhardt employed a simple in- 
fusion apparatus from which a mixture of a 5 to 7.5 per cent. 
of ether in normal saline solution was allowed to flow through 
a cannula into a convenient vein, usually the median basilic, 
until a sufficient narcosis was established to proceed with the 
operation. The flow was stopped by compression of the rub- 
ber tube, connected with the cannula, until the patient began to 
show signs of returning consciousness, when the solution was 
again admitted to the circulation, and so on until the operation 
was completed. Fedoroff and his colleagues used a 0.75 per 
cent. of hedonal in normal saline solution, in much the same 
way except that the cannula was entirely withdrawn from the 
vein to be reintroduced into a fresh one when more anesthesia 
was required. Kummel sought to obviate the danger of throm- 
bosis by providing two tanks, one with normal saline and the 
other containing the anzsthetic solution, both being connected 
with appropriate control stop-cocks and a Y-connection so that, 
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even though the anesthetic solution was cut off, the normal 
saline flow could be continued, and thus the circulation in the 
vein at no time be absolutely stopped. This method did not 
give a smooth, even anesthesia and finally Rood devised a most 
ingenious apparatus, safe, simple, and efficient, which has an- 
swered all the requirements for maintaining a continuous, 
easily regulated flow, which may be kept at a uniform tem- 
perature, and places the degree of narcosis quite within the 
easy control of the anesthetist. 

We have constructed such an apparatus, largely from ma- 
terials at hand, with a justifiable spoliation of some of our 
other equipment, which has embodied all of the essential fea- 
tures of Rood’s valuable suggestions, so that the use of this 
method of anzsthesia does not necessitate a very expensive 
outlay (see Fig. 

It should be understood at the outset that this procedure 
is not urged to supplant any of the well recognized forms of 
anesthesia in general use, nor do we entertain the hope or 
belief it will become the method in universal use. We are 
convinced, however, that, with further experience and de- 
velopment, its efficacy and safety will assign it a definite field 
of usefulness. In the generally employed method of respiratory 
anesthesia, some volatile agent is introduced into the circula- 
tion by way of the lungs, the rate of introduction being af- 
fected by certain variable factors, the energy and depth of the 
respiratory effort, laryngeal and respiratory spasm, the con- 
dition of the bronchial mucous membrane, and the skill of the 
anesthetist. There are, of course, many other conditions which 
modify the amount of anesthetic required to produce surgical 
narcosis in a given subject, but those mentioned are present as 
variable factors in every case where the indirect or respiratory 
method is employed. It is manifestly clear that, under these 
conditions, in every case of anzsthesia produced in this way, 
more of the anesthetic is introduced into the body than is neces- 
sary, the excess is stored up in the tissues to be gradually 


* The Kny-Scheerer Co., of New York, has made a very satisfactory 
apparatus, after our designs, for intravenous infusion anesthesia. 
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eliminated, a matter of several days duration, with often the 
unpleasant, if not serious consequences, which mark the toxic 
effects of the drug employed. The delayed effects of anzs- 
thetics, after narcosis and after the patient has recovered from 
the shock, and other more or less immediate results of the 
operative procedures are worthy of closer and more extended 
study. It is reasonably certain, in the minds of most ob- 
servers, that acute yellow atrophy of the liver (or a poisoning 
of the hepatic cells and interference with their metabolic ac- 
tivity), injuries to the myocardium, and the developments of 
a state of acidosis allied to diabetic coma, are occasional late 
sequences of chloroform administration. The well-known 
irritating effects of ether upon the respiratory apparatus and 
the kidneys are well understood. The evil effects of any anzs- 
thetic do not depend upon the amount taken into the lungs but 
the amount absorbed from them by the blood, and again the 
amount absorbed by the tissues from the blood, and especially 
those tissues of the nervous system which are intimately as- 
sociated with vital functions. 

It must be borne in mind, as pointed out by Buxton, that, 
if the administration of an anesthetic is kept at the same level, 
narcosis will deepen, and if the anesthetic is a stimulant, such 
as ether, the initial stimulation of the nervous system gives 
rise to an ever-increasing exhaustion. If the anzsthetic is a 
depressant, such as chloroform, its maintenance at the same 
level of strength will turn depression of function into pro- 
found exhaustion. However slight may be the degree of 
respiratory failure, it leads to diminished pulmonary ventila- 
tion, and this to lessened oxidation which, with failing blood- 
pressure, causes the tissues of the body to be enfeebled to the 
point of being rendered moribund. 

The correct interpretation of the situation is the recognition 
of the anesthetist of the fact that, when once a level of narcosis 
sufficient for the purposes of the surgeon is reached, very little 
anesthetic is necessary to maintain that equilibrium once it is 
established, and that, so long as the tissues are not over- 
narcotized, the cells will part with the anzsthetic and regain 
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their normal physiological status when the administration of 
the drug is withdrawn. 

In the employment of intravenous anesthesia, the agent is 
directly introduced into the blood, a minimum amount is used, 
it is maintained there at a certain definite percentage, and its 
employment can be withdrawn abruptly without storing up 
in the body reservoirs such excess as may subsequently prove 
harmful to the patient. In this method the production of anzs- 
thesia is very rapid, the preliminary state of excitement is 
nearly always absent, the patient breathes almost naturally, the 
color of the skin remains good, and the relaxation and flexibility 
of muscles are absolutely satisfactory to the operator. The 
degree of narcosis can be maintained to a nicety and at the 
completion of the operation the patient often answers ques- 
tions rationally before leaving the operating room, and re- 


_ turns to bed with better physical signs than before the anzs- 


thetic was administered. 

For the safe and satisfactory induction of anzsthesia by the 
intravenous route it is highly essential that the details of the 
technic, which is remarkably simple, be carefully and syste- 
matically observed. It is very remarkable that trained anes- 
thetists have failed utterly with this method in the first at- 
tempts because they neglected to familiarize themselves with 
a few important principles which are absolutely necessary if 
this method is to be successfully employed. Failures to obtain 
a satisfactory degree of narcosis, unfortunate complications 
and even fatalities have occurred which, in our judgment, are 
utterly unwarranted. In a very active surgical service at the 
Metropolitan Hospital, Department of Public Charities, Black- 
well’s Island, the bete noir of the surgeon has always been the 
anesthesia. The patients for the most part are from the 
poorest quarters of the city, reduced by privation, hard work, 
poor hygienic conditions, alcoholism and pre-existing disease. 
They are frequently extra hazardous risks viewed from either 
an anesthetic or surgical stand-point; but such has been our 
experience with intravenous anesthesia that, in that institution, 
it is the safest, most efficient, freer from post-operative com- 
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plications than any form of narcosis ever employed in the 
history of the Hospital. Our work has embraced about all of 
the operations usually performed in a large general surgical 
service, males, females and children and, at the present time, 
we can recall only one death in about 350 administrations that 
could be justly attributed to the method of anesthesia and in 
that single instance the regrettable fatality was due to the 
unfortunate misunderstanding of a verbal order as to anodynes 
after the operation. Our first experience was with the simple 
infusion apparatus as recommended by Burckhardt, the origi- 
nator of the method, but subsequently we used the more 
elaborate and satisfactory technic of Rood. 

For the intravenous use of ether, the patient, having been 
prepared for operation, is taken to the anzsthetizing room 
about thirty minutes before the time for operation and placed 
preferably upon the operating table which is to be used during 
the operation. A subcutaneous injection of morphine sulphate, 
gr. 1/6, atropine sulphate, gr. 1/100 and scopolamine, gr. 
1/100, is given at one dose, preferably in the loose tissues of 
the chest, abdomen or thigh. From this time until the actual 
anesthesia is accomplished, it is extremely advisable to keep the 
patient as quiet as possible so that, when the administration 
begins, the patient is in a condition of reposeful relaxation of 
mind and body. No matter how anxious or fearful of the result 
of the operation, the patient in thirty minutes is sustained and 
supported by the hypodermic medication and the injurious ef- 
fects of acute fear, which Crile has demonstrated are identical 
with those of acute shock, are successfully combatted. A five 
to seven and one-half solution of ether with filtered sterile 
Ringer’s solution (normal saline solution may be used if the 
other is not available), at a temperature of 85° F. is poured 
into a reservoir which has a capacity of 2000 c.c. The solu- 
tion is thoroughly mixed and care should be taken to see that 
the ether is thoroughly dissolved, for even after violent suc- 
cussion there may be some stratification, the lighter ether float- 
ing upon the surface of the solution. At that temperature 
ether is soluble in about 10 parts of normal saline solution. It is 
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important to note that the introduction of a large amount of 
solution at a temperature so much lower than that of the body 
produces no harmful effects, either immediate or remote. It is 
noteworthy to add that ether boils at g6° I’. and even before 
that point is reached, it will have vaporized and escaped, thus 
offering an explanation of the failure to produce anesthesia 
when ether was added to a normal saline solution, the tempera- 
ture of which was at or near 96° F. with a mistaken idea that it 
would better conserve the vital forces of the patient. 

The solution having been prepared, the reservoir is ad- 
justed on a stand eight feet above the floor level, at which 
point it remains during the administration. The fluid flows 
through an indicator (which contains a pipette) then through 
a rubber tubing into a blunt cannula and so into the vein. The 
indicator consists of a cylindrical or globular bulb of a capacity 
of from two to four ounces with an inside pipette very similar 
to that used in the Murphy apparatus for protoclysis. When 
the apparatus is working properly, the lower half of the in- 
dicator is filled with solution while the upper half contains 
air. The solution flows from the tank through the pipette and 
drops on the surface of the fluid in the lower half of the indi- 
cator. By means of a compression top, placed below the in- 
dicator, the rate of flow can be accurately controlled and, if the 
fluid in the bulb is kept at a proper level, a satisfactory index is 
furnished as to the rate the solution enters the vein (Fig. 1). 
Usually the arm furthest from the operator is selected and the 
median basilic or cephalic vein exposed, but should the operative 
field be the skull, face, neck, or chest, where the infusion appa- 
ratus would inconvenience the surgeon or his assistant ,the inter- 
nal saphenous at the internal malleolus is selected. As a matter 
of fact, any vein, in any locality remote from the operator, may 
be utilized, the simple precaution being that it is superficial, free 
from varicosities, and sufficiently large to be readily exposed 
and to admit the small cannula through which the anesthetic 
solution is to be introduced into the system. If the elbow is 
selected, a padded splint, large at one end and tapering to a 
size somewhat wider than the forearm is placed beneath the 
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An apparatus designed for use in any form of intravenous anesthesia. The narrow tube 
by the side of the reservoir is for the introduction of a solution of hedonal or isopral pre- 
liminary to the employment of a solution of ether. 
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Vein has been exposed and ligated distally, this ligature not shown in illustration. Vein is being 
opened with scissors. 
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Cannula introduced and tied in the vein. 
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Fic. 4. 


Patient under anesthesia by intravenous method. Note globular indicator with control 
stopcock. Also method of maintaining arm in proper position. 
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Another model apparatus for intravenous anesthesia in which the reservoir and tube 
for preliminary narcosis is in one piece, and the solutions controlled by an ingeniously per- 
forated glass stopcock. 
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patient, extending from beyond the tips of the fingers to the 
opposite side of the body; a few turns of a three-inch band- 
age just above the wrist will maintain extension of the fore- 
arm and prevent involuntary movements which might occur 
in the first stage of anesthesia and dislodge the cannula from 
the vein, an embarrassing but easily preventable accident. 
A space of about four to six inches over the bend of the elbow 
is now firmly wiped once over with a 5 per cent. solution of 
thymol in carbon tetrachloride, on a piece of gauze. ‘This is 
sufficient to thoroughly sterilize the skin, which has not re- 
‘ceived any previous preparation. It has an advantage over 
iodine, usually employed, in that it is more efficacious and, 
as an antiseptic, does not discolor the skin, the latter a great 
advantage when superficial veins are to be dissected. It is not 
advisable to bandage the distal extremity of a limb to render 
the veins more prominent as the compressor must be very 
quickly removed when the cannula is introduced and that often 
adds to the difficulty. If the veins are not particularly promi- 
nent, an assistant may make some pressure with the hand on 
the upper and inner aspect of the arm while the vein is being 
exposed. There should be no blundering at this point, since 
nothing so disturbs the morale of the patient, destroys con- 
fidence and adds fear and anxiety, when composure should be 
supreme, as the futile, clumsy attempts to find the vein by 
anesthetists not accustomed to doing surgical work. 

We make it very emphatic that the exposure of the vein 
and the introduction of the cannula should be done by the 
operating surgeon, the anesthetist taking charge of the ap- 
paratus and watching the respiration and cardiac action. It is 
important that this small but important step be done with 
scrupulous regard to asepsis, since septic thrombosis at this 
point might lead to unpleasant after results. The anesthetist 
therefore relieves himself of a burden of considerable respon- 
sibility when he relegates the surgical part of this procedure 
to the experienced operator. The skin over the vein selected 
is infiltrated with a few drops of one-half of one per cent. 
solution of cocaine, sufficient to make a bleb one-half inch in 
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diameter. The skin containing the bleb is drawn aside from the 
vein with the thumb of the left hand so as not to be directly 
over the vein, and a small incision one-third to one-half an 
inch made through into subcutaneous fat. The vein is now 
exposed by wiping with a bit of gauze for two or three firm 
strokes. A small hemostat, with a double ligature of No. 1 
catgut, is now carefully thrust beneath the vein and, by gently 
moving it horizontally in and out, the vessel is lifted from its 
bed and the exposure is complete. The ligature is cut, the 
lower half is tied tightly and attached to a hemostat, the upper 
half being tied loosely with half a knot and also clamped with 
a hemostat. The operator now takes the proximal ligature 
in his left hand, the assistant making slight tension on the 
one distal; the vein is lifted and put somewhat on the stretch. 
With a small rather blunt scissors an incision is made em- 
bracing about two-thirds the calibre of the vessel (Fig. 2). The 
operator now takes the cannula in his right hand and, slightly 
relaxing tension on the proximal ligature which he holds, he 
is able usually to quickly insinuate it into the cavity of the 
vein. By manipulating the proximal ligature as to tension, he 
is able to facilitate this movement, though it is often advisable 
to have the assistant pick up the flap of the incised vein with 
a small pair of anatomical forceps which exposes the lumen, 
steadies the vessel and very considerably facilitates the intro- 
duction of the cannula. The half loose knot in the proximal 
ligature is now drawn snugly down on the cannula, which is 
sufficient to hold it in place (Fig. 3). A piece of adhesive plas- 
ter about 3 inches wide is placed about the rubber tubing con- 
nected with the cannula, which relieves all tension and tends 
more than anything else to prevent the accidental slipping of the 
tube from the vein. A large gauze pack is now placed over the 
incision and the surgeon and assistant take their respective 
places to begin the contemplated operation (Fig. 4). We have 
found that actual exposure of the vein and tying on of the can- 
nula is the most satisfactory and safe procedure, many sugges- 
tions having been made as to the use of a technic similar to that 
employed in the salvarsan treatment, special needles have been 
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made and tried only to return to the very satisfactory pro- 
cedure described above. 

The solution should be administered at a full flow at the 
beginning, the anesthetist reducing the stream at the appear- 
ance of the usual signs of surgical anesthesia. It is quite as 
incumbent upon the anesthetist to take the usual precautions 
to secure and maintain an unobstructed air-way and efficient 
respiratory act, as in the usual method of anesthesia. Ether 
is rapidly eliminated by the lungs in this method, and, as is true 
of all methods, efficient respiration prevents accumulation and 
tension on the tissues, increases its output, and lessens its 
toxicity. In from one to five minutes anesthesia will be com- 
plete and the operation may proceed. 

It is highly important, as was noted above, to be economical 
in the use of the anesthetic solution; the patient should be 
placed in the appropriate position for the intended operation, 
the operative field draped, the skin disinfection completed, and 
the surgeon absolutely ready to make the initial incision when 
the cannula is inserted into the vein. There is a limit to the 
patient’s tolerance for even salt solution, and it is very de- 
sirable that any portion of the period of anzsthesia be not 
wasted upon preparation but reserved solely for the actual 
operative technic. When the degree of narcosis is obtained, 
which varies somewhat with the nature of the operation, the 
flow into the vein is reduced by the control-cock just below the 
indicator. It may be allowed to drip in a very fine stream or 
at the rate of 40 to 60 drops per minute, the corneal reflex 
affording a reliable guide for administration. The anesthetist 
readily becomes acquainted with the effects of the drug by this 
method, and as narcosis can be absolutely and beautifully con- 
trolled, there is no need for any embarrassment to the operator 
from involuntary muscular contractions. Again let it be urged 
that careful attention be directed to the maintenance of an 
open air-way, and as the muscles of the jaws and neck are 
very much relaxed, the tongue should not be allowed to drop 
back into the pharynx. It is more important to attend to 
these respiration precautions than if the patient were being 
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anesthetized by the inhalation method. Latterly we have 
found the use of the Hewitt breathing tube very useful in 
assisting to maintain proper air-way and also as an aid to 
holding the tongue forward. Our usual practice is to fix the 
tongue with a pair of fine tenaculum forceps and let them 
hang by their own weight. We advocate a continuous flow 
in intravenous anesthesia, no matter what agent is employed 
as the hypnotic, though a few times we have interrupted the 
stream for a few moments without any appreciable harmful 
effect at the conclusion of the operation unless it has been 
quite prolonged; particularly if ether alone has been used, the 
dressings should be applied before the flow is actually stopped, 
as the return to consciousness often comes very promptly 
and the patient may resist efforts to finish the toilet of the 
incision properly. The blood-pressure rises slightly with the 
use of ether in this way—we use it preferably in the old and 
cachectic patients, avoiding its use in young, full-blooded, or 
alcoholic subjects. 

Oozing is more noticeable, perhaps, in the operative field, 
and, if the cavity of the abdomen is the seat of the operation, 
fluid rapidly accumulates there. If extensive adhesions are to 
be dealt with, the fluid rapidly becomes blood-stained, and 
there might be instances where this might embarrass and de- 
lay the operator, but we have not been so troubled. The 
patient may be brought from one degree of anesthesia to 
another very rapidly by the judicious use of the control indi- 
cator, and it is well that the operation be entirely finished and 
dressings applied before the administration is stopped, as the 
patient returns to consciousness very quickly. If the admin- 
istration has been skilfully performed, the patient will quietly 
drop to sleep without any appreciable indication of a stage of 
excitement. The face will flush, eyes roll and some of the 
voluntary muscles stiffen for perhaps a few seconds, when sud- 
denly the patient seems to have fallen into a quiet but deep 
sleep without the noisy stertorous respiration usually associated 
with narcosis. The usual signs, corneal reflex, pupillary indi- 
cation, etc., are about as noted in the same degree of anesthesia 
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by the inhalation method. At the conclusion of the operation, 
which may last from two to three hours, at the expenditure 
of about 1000 c.c. of solution per hour, the cannula is with- 
drawn by a quick jerk from the vein, the loose half knot of 
catgut is tied which ligates the proximal portion of the vein. 
The wound is closed with a few fine silk sutures of 000 silk on 
No. 10 straight needles, wiped once with carbon tetrachloride 
and thymol, 50 per cent. solution and an aseptic dressing ap- 
plied. The patient is returned to bed and, if much solution 
has been used and the operation prolonged, a semi-Fowler 
position is employed and the nurse instructed to turn the patient 
every one or two hours. This is a necessary precaution for, 
if a very great quantity of fluid is used, there are naturally 
some possibilities of pulmonary cedema and, curiously enough, 
certain spots on the back and buttocks often develop, looking 
like bruises. This is due to the anesthetic fluid settling in the 
loose fatty tissue of the most dependent portion of the body. 
Occasionally the patient will have a chill such as occurs when 
saline infusion is given to combat shock. This condition 
quickly subsides, particularly if hot water bags are placed 
about patient. It is a curious fact that this phenomenon will 
occur when solutions ten degrees higher than the bodily tem- 
perature are introduced into the circulation. The employ- 
ment of ether in this way seems almost devoid of danger from 
either immediate or remote complications and represents the 
basic type of intravenous anesthesia, from which have grown 
many modifications. 

We have experimented with a considerable number of 
drugs, either alone or in combination in the same solution with 
ether. The combination of drugs having distinct hypnotic 
properties, in the same solution with ether, seems to produce 
a very smooth, even and satisfactory narcosis, which could be 
maintained with a smaller amount of fluid than when ether 
alone was used. Paraldehyde and ether gave splendid results, 
deep anesthesia being produced almost as quickly as with 
hedonal, but we have practically discontinued its use for the 
reason that, as it is very rapidly eliminated from the lungs, the 
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vapor seems to produce a decided irritation of the larynx on 
certain individuals, particularly to those addicted to alcohol, 
and a crowing, croupy, spasmodic respiration due to spasm 
often supervenes at about the close of a moderately long opera- 
tion. This condition would not banish it from our armamen- 
tarium were it not for the fact that the employment of mix- 
tures containing paraldehyde were the ones that produced 
blood changes worthy of note. Hedonal 0.75 per cent. and 
ether 5 per cent. makes an admirable combination but such 
satisfactory results, with a different drug and slightly altered 
technic, were obtained, that it may be said to be the last word 
on the subject. Attached to the side of the reservoir usually 
employed, there is a secondary salvarsan tube of about 350 c.c. 
capacity. Rubber tubing from the two glass receptacles are 
attached to the divergent arms of a glass Y and the tube, which 
is connected with the indicator and cannula, is attached to the 
remaining free arm. A hemostat is clamped upon the tubes 
leading from both vessels. Into the smaller is poured 250 c.c. 
of a one and one-half per cent. of isopral in Ringer’s solution, 
and into the other 2000 c.c. of a 5 per cent. solution of ether. 
The vein being exposed and opened, the hzemostat is removed 
from the tubing leading from the smaller vessel containing 
the isopral solution, the cannula is inserted into the vein and 
fluid is allowed to flow very slowly so that it will take between 
four or five minutes for that quantity to enter the circulation, 
according to the tolerance of the patient; complete anzsthesia 
is induced with a greater or less amount of the solution but 
almost invariably it is accomplished with the entire amount, 
the condition and resistance of the patient notwithstanding. 
Before the entire quantity has entered the vein, the hemostat 
again is clamped on the branch tubing and that from the one 
leading from ether solution simultaneously removed, so that 
complete anesthesia being induced, it is continued with ether. 
This same technic can be applied to hedonal in the same way, 
only using a 0.75 per cent. solution. Intravenous anesthesia in- 
duced in this way is very satisfactory, safe and reliable; the 
drugs used in the way described seem to have almost a synergis- 
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tic physiological action in producing narcosis. The important 
part of the procedure is to give hypnotic solution very slowly 
until anzsthesia is induced, immediately this is accomplished, 
stop its administration and advance the ether mixture. The 
narcosis is probably better and certainly more safely produced 
in this manner, and may be continued and maintained with 
the expenditure of less fluid than by any of the other methods 
referred to and it may be said that, at the present state of de- 
velopment, it is easily the method of choice. 

Blood Changes.—In every case it was found that ether 
raised the blood-pressure from 2 to 24 mm., this rise being 
followed by a fall of 2 to 20 mm. in from one to three hours 
and then gradually returned approximately to the point ob- 
served before operation. 

Hedonal invariably lowered the blood-pressure from 6 to 
25 mm. of mercury, paraldehyde in about the same proportion, 
so also isopral. When mixtures were used, such as hedonal 
and ether, paraldehyde, or isopral and ether, the blood-pressure 
was influenced to the extent of being about the same as before 
the operation, as only a small quantity of the hypnotics was 
used in the anzsthetic mixtures. They, however, in every in- 
stance prevented the increased pressure noted when ether- 
scopolamine-morphine combination was used. It was singularly 
noted that female patients showed little or no change in the 
blood pictures, neither did males in operations of short duration. 
Alcoholic habitues naturally required more anesthetic and, 
in one case, in which anesthesia was accomplished with a 5 
per cent. solution of paraldehyde in normal saline, there was 
decided crenation of red cells with some clumping crenation, 
and some crenation was noted when a mixture of ether 3 per 
cent. and paraldehyde 2% per cent. was employed. Some 
crenation was also noticed in one case where a large quantity 
(3500 c.c.) of 7 per cent. ether in normal saline was used. In 
every case the blood picture returned to normal in about four 
hours. 

Hemoglobin, estimated by Tallquist scale, showed an aver- 
age diminution of 5 per cent. There seemed to be no changes 
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either in appearance or number of the leucocytes, and where 
an actual leucocytosis was observed before the infusion was 
given, the blood picture was practically unchanged. The 
erythrocytes were not materially affected except in three cases 
in which narcosis had been produced by paraldehyde. 

Urinary Examination.—The urinary analysis made before 
the operation and for three or four days afterward showed no 
marked differences in the specimens. The total amount was 
increased and specific gravity lowered during the first twenty- 
four hours; often the specific gravity and solid content of the 
urine remained unchanged. In no case, even after employ- 
ing 7% per cent. ether solution, did blood, albumen or casts 
appear in the urine, though German observers did report oc- 
casional cases of transient hemoglobinuria after the use of the 
stronger ether mixtures. It was quite surprising that there 
was not a large urinary output after the infusion of large 
quantities of fluid, so much so that the patients were regularly 
catheterized, thinking perhaps there might be some vesical 
paresis from over-distention, but we failed to find at any time a 
urinary output in proportion to the amount of fluid introduced 
into the circulation. 
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NITROUS OXIDE AND OXYGEN NARCOSIS.* 


BY ORVAL J. CUNNINGHAM, 


OF KANSAS CITY, MO. 


THE object of this paper is a plea for a better selection of 
cases and more accuracy in administration in the use of nitrous 
oxide and oxygen for prolonged anesthesia. 

Most anesthetists agree that aside from its well-known 
contra-indications, nitrous oxide and oxygen does not meet 
the requirements of every case of anesthesia. Also many cases 
that apparently respond to the effects of this agent most beauti- 
fully are subject to greater risk than those that do not. 

In most cases in which nitrous oxide and oxygen is used, 
as we approach the use of 15 per cent. oxygen with the nitrous 
oxide, we find that we fail to get complete anesthesia; and 
as this is below the normal oxygen supply, nitrous oxide and 
oxygen anesthesia is complicated with oxygen limitation. And 
since the principal problem to be solved in nitrous oxide and 
oxygen anesthesia is the oxygen supply, any condition which 
to any extent hampers the oxygen reaching the ultimate tissues 
of the body is a contra-indication for its use. This may be, 
first, a mechanical obstruction to the respiratory passageways, 
second, inadequate lung capacity in proportion to the body 
weight, third, anemia, or, fourth, toxic conditions in which 
the hemoglobin has to an extent combined with certain toxines, 
which limit the extent of its combination with oxygen. 

Mechanical obstructions of the respiratory passageway as 
contra-indications for the administration of nitrous oxide 
and oxygen are well known. 

A condition which we cannot regard as strictly abnormal 
but which is a contra-indication for nitrous oxide and oxygen, 
is that condition usually found in muscular and plethoric people 
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and sometimes in others in which the lung capacity is small in 
proportion to the weight of the individual. Diseased con- 
ditions in which lung tissue has been destroyed or in which 
the excursions of the lungs are diminished by empyema, adhe- 
sions, or by pressure on the diaphragm, are the same in effect 
as regards nitrous oxide and oxygen. In these cases the lungs 
and the hemoglobin are called upon to functionate more 
actively in order to furnish the necessary amount of oxygen, 
usually resulting in an inefficient respiratory exchange and, 
because of this, these individuals will stand less limitation of 
oxygen, and nitrous oxide and oxygen should be used with 
caution or not at all. 

Although anzmic individuals respond quickly and easily 
to nitrous oxide and oxygen, its use is contra-indicated. In 
these cases the passageway may be unobstructed, the lung 
capacity sufficient and the body weight not excessive, but the 
hemoglobin is deficient to the extent that the oxygen supply 
to the tissues is impaired. 

A similar condition in regard to nitrous oxide and oxygen 
is severe toxemia. In these cases the amount of hemoglobin 
may not be deficient, but a portion of it may be combined with 
toxines leaving a deficient amount of serviceable hemoglobin, 
thus limiting the normal supply of oxygen to the tissues. The 
hurried respiration of toxzemic patients is an effort on the part 
of nature to get oxygen to the ultimate tissues and indicates, 
as does also the cyanosis, that a portion of the hemoglobin 
has united with toxic substances, 

If conditions are such that nitrous oxide and oxygen is 
the only anzsthetic that can be used in cases of toxeemia (and 
the same may be true of anemia), the oxygen supply may be 
raised much higher than in other cases and the narcosis main- 
tained may be very light, because a patient in a high degree of 
toxzemia enjoys a certain degree of analgesia, as we see exem- 
plified by patients in toxic conditions declaring that they “ feel 
better’ as death approaches, which of course is coincident 
with less hemoglobin being available for oxygen combination. 
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Now bordering upon these cases in which nitrous oxide and 
oxygen should not be used, is a large class of individuals with 
whom the success of nitrous oxide and oxygen is wholly de- 
pendent upon the proper percentage of oxygen. Because of 
the preceding contra-indications existing to a greater or less 
extent and in various combinations, we may lay down a rule 
of more or less accuracy regarding the percentage of oxygen 
to be used with the nitrous oxide in some such manner as fol- 
lows : The percentage of oxygen required with the nitrous oxide 
is to the respiratory exchange as the weight of the body is to 
the lung capacity. 

Experience has taught us that a patient that is anzemic to 
the extent of 50 per cent. hemoglobin, requires 20 per cent., or 
nearly 20 per cent., of oxygen with the nitrous oxide and since 
a normal individual can get along nicely with 10 per cent. oxy- 
gen or even less, it would seem that 50 per cent. of anemia 
reduces the hemoglobin oxygen carrying capacity about one- 
half. But the respiratory exchange when deficient from anemia 
does not effect the required oxygen supply with nitrous oxide 
in arithmetical progression. If the anzmia is less marked, 
still greater limitation of oxygen in proportion may be used. 
As an example: An individual of normal build and hemoglobin 
of 60 would require only 12 to 14 per cent. oxygen instead of 
14 to 16 per cent. as we would expect from the above. This is 
probably because a hemoglobin percentage of less than 100 
provides for normal respiratory exchange with most individ- 
uals, and also because a very low percentage of hemoglobin 
(1§ or 20 per cent.) would cause cessation of functionation 
and be the same in effect as zero or no hemoglobin at all. 

An example in regard to toxzmia: Suppose a patient is 
toxic to the extent that the respiration is increased to 35 to 40 
per minute in order to maintain an efficient respiratory ex- 
change which would give about double the normal air supply, 
then it would be logical to administer 20 per cent. of oxygen 
with the nitrous oxide, and practically this seems to work out 
about right. 
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As an example in regard to lung capacity: Suppose an in- 
dividual developed normally to maturity and weighed 150 lbs. 
Then after a few years his weight increased to 180 lbs. or one- 
fifth more. Instead of a 2 per cent. increase of oxygen this 
patient should have a 3 or 4 per cent. increase. A reason for 
this may be that the requirements for oxygen are somewhat 
greater in proportion than the increase of weight because a 
relative delinquency exists not only of the lungs but of the 
heart and other organs as well. The later in life the patient has 
taken on the additional weight, the more evident will be the 
inadequacy of pulmonary functionation. 

As a child develops its lung capacity becomes greater in 
proportion to its body weight. Therefore the younger the 
child the less efficient is the respiratory exchange, and other 
things being equal, the greater is the contra-indication for ni- 
trous oxide and oxygen, and if nitrous oxide and oxygen is used, 
the greater should be the oxygen percentage with the nitrous 
oxide; thus a child of four or five will require nearly or fully 
20 per cent. of oxygen with the nitrous oxide and it may run 
as high as 25 to 30 per cent., or even higher, in prolonged 
anesthesia. Therefore, because of this disproportionment be- 
tween lung capacity and body weight in children, it is not 
advisable to use nitrous oxide and oxygen for prolonged anzs- 
thesia, and if used as a preliminary to ether, it should be only 
to the point of moderate or light narcosis and of short duration. 

The reason, although seldom analyzed, that chloroform is 
a popular anesthesia for children in spite of the fact that 
chloroform is more dangerous for children than adults, is 
principally due to the fact that they cry less when the adminis- 
tration is begun. Most of the crying can be prevented by 
beginning with a little nitrous oxide, not enough to produce 
any cyanosis or complete anesthesia, and following it immedi- 
ately with ether. This is done by using the foot pump con- 
nected to the nitrous oxide-oxygen-ether apparatus and to a 
perforated rim mask by means of a rubber tube, holding a towel 
around and over the mask while the nitrous oxide is given. If 
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the surgery is for tonsils or adenoids, it is easy to change the 
rubber tube from the mask to the mouth gag after etherization. 

Nitrous oxide and oxygen should not in any case be used 
as a preliminary to ether, if any of the contra-indications 
exist which would make the use of nitrous oxide and oxygen 
inadvisable for use for prolonged anesthesia. 

It sometimes happens in the administration of nitrous oxide 
and oxygen that the patient, especially if he has not become 
frightened, will enjoy analgesia without anesthesia and will 
completely relax and permit extensive operations in this con- 
dition. Or patients may merge from a state of anzsthesia to 
that of analgesia without any struggling or rigidity, at times 
during an operation if the administration is uneven or if there 
is an air leakage. At these times the patient has control of 
the rate and depth of the respiration and may either for amuse- 
ment or for the purpose of attracting attention or self-adulation, 
purposely “ hold their breath’ or breathe very fast, so for this 
reason I believe that advice to the patient in regard to the 
breathing before beginning the anesthesia, is of value. There 
can be no doubt that Hewitt’s advice of a breath of air every 
three to five minutes with the nitrous oxide and oxygen, is of 
very great importance in preventing respiratory difficulties. 
I believe it is seldom if ever necessary to give nitrous oxide to 
the extent that secondary dilatation of the pupil occurs any 
more than it is necessary to push ether until the patient goes 
into the fourth stage. 

The cyanosis resulting from the administration of nitrous 
oxide with deficient oxygen is due to a lack of opportunity for 
the blood to absorb the required amount of oxygen and not to 
an abnormal condition of the circulatory or nervous system. It 
disappears quickly when air or oxygen is added and although 
this condition should not be permitted to occur, it is probably 
no more dangerous than the cyanosis that accompanies a 
paroxysm of pertussis. But we may encounter another type of 
cyanosis which is entirely different in character—it usually 
comes on slowly, is preceded by a marked interval of ashy 
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pallor, is not accompanied by rigidity, disappears slowly even 
though pure oxygen is given, and is indicative of a loss of vaso- 
motor tonicity or impaired heart action and is often followed 
by cessation of the respiration. I have seen this condition two 
or three times in very anzemic individuals, and while none of 
them died it certainly was most alarming. 

Rebreathing is a means of considerable economy in pro- 
longed nitrous oxide and oxygen anesthesia. It is also of 
decided value for its stimulating effect on the respiration if at 
any time it becomes slow or shallow. But the amount of 
rebreathing used should vary but little, that is, it should be 
more or less constant. It is inadvisable to change suddenly 
from fresh gases to a large amount of rebreathing or vice versa, 
because it produces a sudden change of tension of both carbon 
dioxide and oxygen in the blood. 

The apparatus I use is so constructed that rebreathing may 
be entirely avoided or used constantly to any extent desired. 
Rebreathing is accomplished by means of a rebreathing bag 
made of dipped rubber about the weight of a medium-weight 
surgeon’s glove and holds about 1000 c.c.—the most that a 
patient is likely to respire. It is attached to the face piece, and 
the inspiratory rubber valve which is between the rebreathing 
bag and the inhaling tube, makes it impossible for the exhala- 
tion to pass back into the inhaling tube, apparatus or gas bag, 
which could not be sterilized if contaminated by the patient’s 
respiration. The entire face piece together with the rebreathing 
bag, may be thrown into boiling water and sterilized without 
injury. The face piece is provided with two thin pliable rubber 
valves which offer no appreciable resistance even when wet 
because of their ability to loosen themselves from their seat at 
various points of contact instead of the necessity of every point 
of contact being loosened at the same time as is the case of 
solid valves. 

The inspiratory rubber valve should be of thin dental rubber 
dam which will respond very easily to the inhalation. The ex- 
piratory (outside) rubber valve should be considerably heavier 
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and offer more resistance. This will cause a constant reserve 
in the rebreathing bag while it is being used, which will permit 
all the inhalation being a homogeneous mixture with rebreathed 
air. Otherwise the rebreathing bag will become empty the 
latter portion of each inhalation, causing a change during each 
inhalation from rebreathed gases in the rebreathing bag to 
fresh gases from the apparatus, alternating the composition and 
temperature of the inhalation suddenly during each respiration. 

When the slot of the rebreathing bag is open full, the 
patient will rebreath completely and it is easy to estimate with 
fair accuracy the depth of respiration and to adjust the re- 
breathing slot to use one-fourth, one-half or three-fourths or 
any portion of rebreathing desired. A constant amount of 
rebreathing employed, permits the use of a small rebreathing 
bag which is cheaply replaced when necessary. 

One-fourth rebreathing does not call for any appreciable 
increase in the oxygen percentage; with approximately one- 
half rebreathing one or two per cent. more oxygen should be 
added; and when the patient is rebreathing approximately 
three-fourths, from three to five additional per cent. of oxygen 
should be added. 

Asa preliminary to ether I believe nitrous oxide and oxygen 
has no equal. Since by mixing oxygen in the proper propor- 
tions with nitrous oxide, complete narcosis can be maintained 
indefinitely, it may be used sufficiently long (three to five 
minutes, occasionally longer) to permit the ether to be adminis- 
tered gradually and slowly until complete ether narcosis is 
established. As the nitrous oxide and oxygen is continued until 
complete ether narcosis is established, there is then no return 
of the reflexes when air is substituted and consequently no 
swallowing of ether-laden secretions. The swallowing of 
ether-laden secretions is in all probability responsible for most 
of the early nausea and vomiting following ether narcosis. 
If nitrous oxide is used alone without oxygen preliminary to 
ether, the nitrous oxide administration must be of short dura- 
tion because of the asphyxiation which would otherwise follow. 
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This makes it necessary to overwhelm the patient with ether 
and even then, the patient will almost invariably come out 
between the gas and ether narcosis to the extent that swallowing 
will occur about as much as if gas had not been given and the 
nausea and vomiting follow in about the usual percentage 
of cases. 

The variation of oxygen percentages which may be used 
successfully with nitrous oxide and oxygen in prolonged anzs- 
thesia is usually about three per cent. Less than this the patient 
becomes cyanosed and with more than this, partially “ comes 
out.” Therefore, to obtain the best results, it is a decided 
advantage and, unless the anesthetist is skilful, it is necessary 
that the apparatus provide means for accurately measuring the 
oxygen dosage. Also with patients of unusual type or in un- 
usual conditions, the judgment of the anesthetist in using 
certain known percentages of oxygen with the nitrous oxide 
according to the individual case, is of great value as explained 
heretofore. 

The passage of the inhalation through the passageways and 
the several feet of inhaling tube of any apparatus warms the 
inhalation to a point close to that of the room temperature. 
Gases when passed through tubes, become the same tempera- 
ture of the tubes surprisingly quick. In regard to the heating 
of the gases up to or above body temperature, it would be well 
to remark that by the time the gases have reached the alveoli 
of the lungs, they have become practically body temperature 
irrespective of their original temperature. It is an easy matter 
to overheat an inhalation. Weare well aware of the inefficiency 
of air and the difficulty of satisfactory respiration when the 
thermometer is close to or above body temperature, and we 
cannot reasonably expect it to be more efficient to a patient 
under anesthesia. 

A few words in regard to the mechanical side of nitrous 
oxide and oxygen administration for prolonged anesthesia 
would not be out of place. The workmanship on the apparatus 
should be such that every joint and connection is absolutely 
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air-tight, so that it will not be necessary to use a positive 
pressure to prevent an ingress of air. It is better and almost 
necessary that the valves and connections are tapered and 
hand ground. A positive pressure is only necessary for the 
use of a nasal inhaler in dental work or occasionally for tonsils 
or adenoids in adults or to prevent the admittance of air 
through the valves and connections of a leaky apparatus. A 
measured administration of oxygen with the nitrous oxide 
is of little or no value with the nasal inhaler, because the nitrous 
oxide is always more or less mixed with air by a portion of the 
inhalation coming in through the open mouth; in fact, the use 
of oxygen with a nasal inhaler does not seem to be necessary 
at all, both because of the air ingress through the mouth and 
because a nasal inhaler is seldom used for any other purpose 
than obtaining analgesia. A positive pressure absolutely pre- 
vents the use of oxygen by percentages because it is a mechani- 
cal impossibility to adjust two reducing valves to give the same 
pressure, but the use of partially filled bags gives the same 
pressure (atmospheric pressure) in both nitrous oxide and 
oxygen bags and permits a measured dosage of the gases. An 
atmospheric or slightly negative pressure anesthesia, also uses 
far less nitrous oxide and oxygen than does a positive pressure 
and does not require a change of oxygen dosage with every 
variation of respiration. The nitrous oxide and oxygen bags 
should be large so that they will require but little attention 
to keep them partially filled. 

Freezing of the cylinders is easily prevented by using re- 
duced openings (one sixty-fourth or less of an inch in diame- 
ter) in long yoke nipples. They prevent a marked expansion 
of the gases until well into the cylinder arms where there is 
plenty of metal to take up sufficient heat to prevent freezing. 

A mixing chamber is not only useless, but of decided detri- 
ment. The passageways and inhaling tube or even the pharynx 
of the patient is all that is necessary for a mixing chamber 
and anything more than this is merely a means of air contam- 
ination in the beginning, and later, of delaying the effects of a 
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change of dosage in reaching the patient. Neither should 
there be a valve of any kind in either the nitrous oxide or 
oxygen passageways back of the mixing valve, because such a 
valve interferes with the percentages used and is unnecessary 
when the rebreathing bag is attached to the face piece. 

A bore of at least one inch in diameter for the tube and 
passageways is necessary to prevent the patient from com- 
plaining of the negative pressure. Nothing frightens a patient 
more than when the mask or inhaler is placed over his face to 
find that it is difficult for him to get a full and free inhalation. 

Not every physician, no matter how complete his knowledge 
may be of the art and science of anesthesia, can become adept 
in the use of nitrous oxide and oxygen. A man to use nitrous 
oxide and oxygen successfully, must be a man that not only pos- 
sesses the required knowledge, but must possess it sufficiently 
well that it becomes almost reflex with him. He must not be a 
phlegmatic sort of an individual, but quick and alert. The 
untoward symptoms of nitrous oxide and oxygen are so vari- 
able and change with such rapidity that he must be able to 
almost anticipate any one of them before it occurs. 

The extent and distribution of the use of nitrous oxide and 
oxygen for surgical anesthesia is practically the same as the 
numbers and distribution of skilled anesthetists. Those anzs- 
thetists who have no disposition to acquire the skill and tech- 
nical knowledge necessary for the proper selection of cases 
and the successful prolonged administration of nitrous oxide 
and oxygen, are, for the most part, not favorably inclined 
toward its use. This is perhaps fortunate both from a humani- 
tarian stand-point and because its use by them would soon dis- 
credit this highly valuable anzsthetic agent. 

In conclusion I wish to say that if I have succeeded in add- 
ing another protest against the indiscriminate use of nitrous 
oxide and oxygen and against the disposition on the part of 
many anzsthetists to ignore some of the more important refine- 
ments of nitrous oxide and oxygen narcosis, I will feel I have 
accomplished something. 
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INTRATRACHEAL ANZSTHESIA.* 


A. BY NITROUS OXIDE AND OXYGEN. 
B. BY NITROUS OXIDE AND OXYGEN UNDER CONDITIONS OF DIFFERENTIAL PRESSURE. 


BY HENRY H. JANEWAY, M.D., 


OF NEW YORK, 
Assistant Surgeon to the City Hospital. 


(Published from the Department of Experimental Surgery of N. Y. 
University and Bellevue Medical College.) 

A. THE introduction of intratracheal anzsthetization by 
ether immediately suggested the desirability of using nitrous 
oxide and oxygen by the same method. 

Much evidence exists that surgery may be made more 
successful by the more general use of nitrous oxide anzs- 
thesia. Both nitrous oxide and intratracheal anesthesia have 
acknowledged advantages, and it becomes, therefore, a matter 
of importance to combine the good features of each. 

Cotton, Boothby, Gwathmey and others have successfully 
kept patients under surgical anesthesia by nitrous oxide, after 
a preliminary etherization, by simply allowing the mixed 
nitrous oxide and oxygen to stream in through the intratracheal 
catheter in the same manner that ether vapor is given in- 
tratracheally. 

Such a method is wasteful of the anesthetic, which under 
these conditions must be supplied in such excess that, at each 
inspiration by the patient, there is a very little dilution of the 
anesthetic within the trachea by air which, otherwise, would 
be drawn through the larynx around the intratracheal 
catheter. There must, in other words, be such a supply of 
nitrous oxide, that only a minimum amount of air is drawn 
in around the intratracheal catheter during inspiration. To 
supply such an excess of anesthetic is not perhaps objection- 
able when ether is used, as ether is cheap in comparison to 
nitrous oxide, and further it is a comparatively easy matter 
to secure a sufficient degree of concentration of ether vapor 


* Read before the American Association of Anesthetists, June 18, 
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to anzsthetize satisfactorily a patient by the usual in- 
tratracheal technic. Moreover, the escape of the air around 
the tube during the intratracheal anzsthesia by ether has been 
encouraged for the purpose of preventing the inhalation of 
blood and mucus during intra-oral operations. 

Nevertheless, during ether anzsthesia the escape of large 
quantities of ether in the room is at least unpleasant, even if 
the waste of the ether is not considered a matter of importance. 


In order to overcome these difficulties, in connection with anzs- 
thesia by nitrous oxide, the writer has devised the little bag illustrated 
in Fig. 1. It is tubular in shape possessing a double wall so that it is 
capable of distention whether fitted over the catheter or not. It is 
pulled over the latter to a short distance above its extremity, and after 
the catheter is inserted into the trachea, the bag is distended with air 
through the fine rubber tube attached to it, thus effectually closing the 
space between the outside of the catheter and tracheal walls. The patient 
may now breathe in and out through the intratracheal catheter, and when 
the external end of the latter is attached to a respiration bag, receive the 
nitrous oxide and oxygen directly from the tanks undiluted with air. 

Fig. 2 represents the arrangement of the various parts of the ap- 
paratus used for intratracheal anesthetization by nitrous oxide and 
oxygen according to this method. (4) is a reducing valve, the legs 
of which are detachable so that everything necessary for this method of 
anzsthesia can easily be carried in a small bag. 

The tank is attached to the reducing valve, as illustrated, and be- 
cause of the latter, a regular flow of the gas passes to the wash bottle 
(3) through the tube (2). Into the same bottle, upon the opposite side 
of a central partition the oxygen enters through the tube (8). 

The purpose of the wash bottle is to fu:nish a visual method of 
estimating the flow of the gases. We are perfecting a more exact 
method of measuring the gases. By means of the third tube the 
mixed gases are conveyed to the respiratory bag (6). This bag must 
never be allowed to become completely filled and, in order to guard 
against distention, it is wise to insert a safety valve between it and the 
wash bottle. The respiratory bag is attached by its opposite end to a 
cylindrical valve. The latter is made of two cylinders, the external one 
of which possesses three openings upon one side (A, E, D) the intake 
side, and one (C) opening upon the opposite side, to which the tube 
passing to the intratracheal cannula (7) is attached. 

The openings through the inner cylinder are so arranged that as it is 
rotated, one of the three openings (A, E, D) entering the cylinder upon 
one side, may be thrown into communication with the single opening (C) 
emerging upon the opposite side. 

According as opening D, E, or A is placed in communication with the 
tube C emerging from the cylinder, the patient inhales, from the respira- 
tion bag and exhales through B into the external air or rebreathes back 
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Intratracheal catheter surrounded by distensible rubber bag for occluding 
the trachea. 


Fic. 2. 


Arrangement for apparatus for intratracheal anesthesia by nitrous oxide and oxygen. 
I, oxygen tank; 2, rubber tube conveying nitrous oxide from the reducing valve (4) to the 
wash bottle (3); 5, nitrous oxide tank; 8, rubber tube conveying oxygen from the oxygen 
tank (1) to the wash bottle (3); 6, respiration bag; 7, intratracheal catheter. A, ; 
and E, openings in valve controlling the amount of rebreathing. 
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Speculum for catheterizing the trachea; 1, lamp; 2, spring which closes the circuit in the 
dry cells contained in handle (3). 


Fic. 4. 


Arrangements for apparatus for nitrous oxide anesthesia under conditions of positive pressure. 

I, valve controlling amount of rebreathing; 2, aluminum box containing respiration bag; 3 and 4, 

tambours controlling the position of valves which permits of rise and fall of pressure within the box (2); 

5. + he oxide tank and reducing valve; 6, motor; 7, spring controlling height of pressure within 
Ox (2). 
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Arrangements for spring, tambours, and valves attached to the end of aluminum box 
described in Fig. 4. 1, rebreathing valve; 2, aluminum box; 3 and 5, tambours controlling 
position of valves; 4, spring controlling height of pressure within box; 6, nitrous tank with 
reducing valve attached; 7, wash bottle measuring the flow of nitrous oxide and oxygen. 
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and forth from the inhalation bag or may breathe pure air. In occasional 
cases, in which a more profound anesthesia may be needed for short 
intervals, the action of the nitrous oxide may be intensified or pieced out 
by dropping a few drops of ether into the cylinder. Provision is also 
made by means of a little electric heater within the cylinders for rapid 
volatilization of the ether and the prevention of the condensation of 
moisture on the mica valves. 


One-quarter of a grain of morphine and one-hundredth 
of a grain of atropine are administered one hour before the 
operation. Better than morphine is narcophine, which has 
given greater satisfaction. 

The back of the tongue is touched with Io per cent. cocaine. 
The patient is then anzsthetized, preferably by chloroform, in 
the usual manner and the catheter inserted into the trachea. 
This may be accomplished by means of the Jackson direct 
laryngoscope so modified that it is deficient at the side in a man- 
ner permitting of the withdrawal of the instrument without the 
necessity of pushing the catheter through it. By the use of 
such an instrument it is possible to insert the catheter without 
thereafter detaching it from the tubing connecting it with 
the gas bag. 

The speculum represented in Fig. 3 is a convenient instru- 
ment for catheterizing the trachea. The curve is just enough 
to still permit of the direct view of the larynx and yet to direct 
the distal end of the catheter forward into the larynx. The 
lamp of this speculum is illuminated by dry cells contained in 
its handle. 

After the tube has been inserted into the trachea, its ex- 
ternal end is attached to the outlet tube of the three way 
valve which has been previously attached to the stand. The 
little rubber bag around the trachea is distended and the anes- 
thesia will now proceed uninterruptedly with nitrous oxide and 
oxygen alone and will give efficient relaxation in the normal 
individual for all the usual abdominal or mouth operations. 

The rubber bag distended around the catheter, prevents 
the inhalation of blood and mucus into the trachea and in no 
way adds to the danger of the procedure, as the pressure of 
the gases can never exceed that in the inhalation bag. Two 
provisions prevent the gases in the bag from rising above the 
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atmospheric pressure. First, the safety valve introduced be- 
tween the respiration bag and the mixing bottle. Second, the 
respiration bag itself, which cannot become overextended 
without its being noticed by the anzsthetizer. 

Rebreathing is an important feature of this method of 
anzsthesia—all that remains for the anzsthetizer to do after 
the intratracheal catheter has once been introduced into the 
trachea, is to turn the three way valve back and forth between 
the breathing tube (E) and the tube (D) as the respiration 
bag empties and fills. About one-half the time the average 
patient is rebreathing. 

The dimensions of the catheter are important. It must 
have a lumen of at least °/,, inch. The author has used a very 
thin-walled, flexible metal tube covered with a piece of Penrose 
drainage tube. 

Further experience with this method has demonstrated that 
care to avoid traumatism during the insertion of the catheter 
is necessary; and moreover that even though nitrous oxide 
alone be used as the anzsthetic it is possible for the anzsthesia 
to be complicated by pneumonia in those cases in which this 
complication is to be feared. 

Nevertheless in properly selected cases this method of anzs- 
thesia is a useful one. 


B. BY NITROUS OXIDE AND OXYGEN UNDER CONDITIONS OF 
DIFFERENTIAL PRESSURE. 


It will be appreciated that success ul anesthesia by the 
method previously outlined depends entirely upon active res- 
piration by the patient. It is for this reason that narcophin, 
which exhibits a much less toxic effect upon the respiratory cen- 
tre than morphine, has been found so valuable as a preliminary 
narcotic and that it is advised to give atropin if a preparatory 
injection of morphine is depended upon. 

If the pleural cavity is opened and active respiration is ren- 
dered impossible, the lungs will be unable to fill and empty 
themselves with the gases during inspiration and expiration. 
In order to permit of passive inflation and deflation of the lungs 
with nitrous oxide and oxygen when the chest has been opened 
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and also without that extravagant waste of the gases which is 
incidental to true intratracheal insufflation, provision has been 
made for exerting an alternating increase and decrease of pres- 
sure upon the outside of respiration bag described in this paper. 

The arrangement adopted to produce this effect has been 
perfected in conjunction with the catheter and special devise for 
obstructing the trachea described in this article though it may 
be used in connection with a simple face mask. It provides 
for true artificial respiration synchronously with the patient’s 
respiration, in other words, merely accentuating the patient’s 
efforts of respiration. 

The gases are forced in and out of the respiration bag by 
the alternating pressure upon it with provision for any desired 
amount of rebreathing as though the patient were doing his own 
breathing. 

Actually, inspiration alone is assisted. Provision has been 
made for the loss of that amount of expired air in the passage 
back to the respiration bag which it may be necessary to replace 
from the gas tanks. 

These results are accomplished by inclosing the respiration 
bag in an air-tight aluminum box, Figs. 4 and 5 (2). 

By means of the attachment at one end of the box of which the im- 
portant parts are four valves, a spring and two flaccid rubber tambours 
(3 and 5), air from the insufflation apparatus is allowed to pass alternately 
into the space around the bag within the box and outside the box into 
the room. When the air passes into the box it increases the pressure 
around the respiration bag which contains the nitrous oxide and oxygen. 
This increase of pressure is transmitted to the gases within the bag so 
that they are forced into the patient’s lungs. It must be borne in mind 
that there is, of course, no communication between the interior of the 
respiration bag and the space enclosed outside of the rubber bag by the 
aluminum box. When the pressure within the box reaches a certain 
height for which the spring (4) may be set the air blows out the rubber 
tambour and reverses the position of the four valves. This reversal of the 
valves occurs suddenly, inasmuch as the rubber diaphragm cannot start 
its movement until the resistance of the spring is overcome; again the 
resistance offered by the spring is greatest at the extreme positions of its 
swing. In the reverse position of the valves the current of air from the 
machine no longer enters the box, but exhausts in part into the room 
and in part into the space enclosed by the second tambour. The stop-cock 


controls the amount of air acting on this tambour and, consequently, the 
time when the membrane of this tambour blows out, changing the valves 
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back to their original position. It will be appreciated that the speed with 
which the position of the valves is changed back to their original position 
depends only in part upon the second tambour. If a minus pressure sud- 
denly occurs within the aluminum box, this will tend to suck in the first 
tambour which of itself tends to change the position of the valves back 
to the first position permitting the entrance of air into the box. Because 
of this fact there is a strong tendency for the increase and decrease of 
pressure within the box to be synchronous with respiration. 

The synchronism of the movement of the valves with respiration de- 
pends upon the fact that the changes in the pressure of the gases within 
the rubber bag transmit themselves to the space outside the bag and 
within the aluminum box and so to the rubber tambour. The piece (1) 
is a valve permitting of the loss of any desired amount of the gases exhaled 
from the patient’s lungs. It permits, in other words, of any desired 
amount of rebreathing from no rebreathing up to complete rebreathing 
of the expired air. We have therefore, in this apparatus a means of true 
artificial respiration with whatever gas (either air or nitrous oxide and 
oxygen) that is allowed to fill the respiration bag. 


Should it be desired at any moment to change from nitrous 
oxide to pure air, respiring the patient with only the latter, 
this change may be accomplished by moving a slide valve, which 
immediately connects the intratracheal catheter with the space 
outside the respiration bag. 

It is important to remember that the only manner in which 
a minus pressure may be produced within the box is by a sudden 
inspiratory effort by the patient. While there is provision for 
artificial suction of the air out of the aluminum box yet the 
mechanism by which the valves are changed from the position 
permitting of expiration by the patient to that of inspiration is 
not accomplished by artificial suction. Particularly when 
the chest wall is open if during artificial respiration the expira- 
tory phase depends upon an artificial suction a complete col- 
lapse of the lungs will result. This complete collapse combined 
with the replacement of the negative intrathoracic pressure dur- 
ing inspiration with a positive pressure which compresses the 
pulmonary vessels will so obstruct the pulmonary circulation 
that death will result in a little while. 

For this reason the author believes that the principle of an 
extensively advertised machine for artificial respiration cer- 
tainly when the chest is opened is a wrong one. It is much 
better to depend upon the elasticity of the lungs even when the 
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chest is closed for expiration, except in rare intervals and then 
only for a few respirations. 

During artificial respiration with the chest wall open as in 
thoracic surgery, it is absolutely necessary to depend alone 
upon the elasticity of the lungs for expiration and to absolutely 
avoid artificial suction. 

The above described apparatus may be used with the 
intratracheal catheter provided with the little rubber occluding 
bag described in this article. 

It may, however, be used in connection with a tightly fitting 
mask and therefore without the intratracheal catheter. When 
used with a mask it is better to provide the mask with an elastic 
band which passes around the head and by which it is tightly 
held over the mouth and nose. 

Used in either manner, the apparatus furnishes a method of 
administering nitrous oxide and oxygen by true artificial res- 
piration in a manner which will be synchronous with any of 
the more forcible respiratory efforts of the patient. 

It will simply accentuate the voluntary efforts of inspiration 
and expiration. It increases the safety of nitrous oxide anzs- 
thesia and for two reasons its efficiency. The first reason is 
that it administers the gas under conditions of increased pres- 
sure. The second is that morphine may be used with greater 
freedom with it. The preliminary injection of morphine has 
been always viewed as almost a necessary adjunct to the best 
nitrous oxide anesthesia. Unfortunately morphine diminishes 
the respiratory movements to a marked degree and with them 
the power of the patient to inhale regularly the gas. This dis- 
advantage, however, is not noticed if the gas may be introduced 
under conditions of differential pressure. The safety of nitrous 
oxide anesthesia is increased because failure of respiration 
cannot take place, and may at once be relieved by respiration 
with air. 

The slide valve described ensures against the possibility of 
excessive pressure within the lungs. Its exhaust opening is 
simply closed on inspiration, being guarded by a piece of mica 
which raises upon the slightest expiratory effort. During in- 
spiration the spring never allows the pressure within the res- 
piration box to exceed 10 mm. of Hg. 
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DEATHS FROM ANZESTHESIA 
AND LESSONS TO BE DRAWN FROM THEM.* 


BY F. J. COTTON, M.D., 
OF BOSTON, MASS. 


In this paper I shall not try to come to final conclusions, 
for even in the single case, imperfectly observed in the emer- 
gency, it is often hard to interpret just what happened. 

First, however, one thing is clear. The fact that I or any 
surgeon can report ten deaths and three close approaches to 
death from anzsthesia personally observed in the course of 
two or three years is of itself evidence that the old delusion 
of the safety of anesthesia can no longer be maintained. 

It has been inaintained in the past by charging off to shock, 
heart failure, intercurrent pneumonia, alcoholism, etc., the 
great majority of cases that we ought not honestly regard as 
due to anything but anesthesia. 

Perhaps the propriety of classifying some of my list of 
cases as anesthetic deaths may be brought in question—all I can 
say is that if they had not been anesthetized the trouble would 
not have occurred. 

First, as to the pneumonias, I have here cited two cases 
only. At least one other case, recent, died of post-operative 
lobar pneumonia but following an interval of a few days and 
preceded by delirium tremens, and at least two others of slow 
bronchopneumonic processes following ether. 

The two I have selected for mention are as follows: 


The first case was that of a young man of twenty-four, a fine 
specimen physically, who had an acute attack of-catarrhal ap- 
pendicitis. The operation itself was short and uneventful. He 
“took ether badly,’ but nothing in particular happened. The 
next day he showed temperature and bronchitis. The second 
morning he had a well-defined lobar pneumonia of the right 
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lower lobes, unable to cough without excruciating pain in the 
wound. After three days he died of toxemia, but also worn 
out by the pain of the excruciating, uncontrollable cough. 

The second case was in a man of fifty, operated on for gall- 
stones, an ordinary type operation. He too “took ether badly ” 
and was not in good condition by any means at the close of 
proceedings. Next day he developed a bronchopneumonia, con- 
fluent at the bases, and on the third day after operation died. 


Now as to the moral, to my mind it is clear enough. In the 
hospital in which these cases occurred as in many others there 
is too much work for the professional anesthetists to do and 
many “routine” cases are anesthetized by junior house- 
officers. Now these house-officers seem convinced with rare 
exceptions that if a patient isn’t dead—if he is breathing— 
that that is enough. 

Here is where the trouble comes. 

Until the etherizer realizes the danger of letting the half- 
choked patient suck in air and mucus; until he realizes that 
nothing short of an approximately normal, quiet, unobstructed 
respiration is good enough—until then, we shall have ether 
pneumonias occasionally, or more than occasionally, accord- 
ing to the run of the luck and the run of the cases. 

We ought to have none but really skilled anzsthetists. 
This is not yet possible, but we must keep hammering at the 
kind of anesthetists we have. 


The next case was a girl of six, anesthetized for me by the 
family doctor for removal of a needle imbedded in the leg. Save 
for a slight bronchitis she seemed in perfect health. The day 
after I was called out of town and only heard the history on my 
return. The ether recovery had been abnormally slow, with 
considerable nausea, the child seemed stupid and the next day 
diarrhoea developed. The condition remained much the same 
for three days, without temperature, when she suddenly grew 
worse and her heart went to pieces, the “ enteritis ” continuing; a 
fatal result ensued on the fourth day. 


The picture to my mind is one of acid intoxication, though 
this view is not supported by any tests made on the case. 
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Recently, I have had a like case in which I believe failure 
to recognize and treat acidosis would have lost the case. 
Especially with children we must bear this post-operative 
or post-anesthetic complication in mind. Often, no doubt, 
it is not important if present, but it is well to bear it in mind, 
and in case of doubt sodic bicarbonate and early feeding by 
mouth or rectum is harmless and may change the issue entirely. 
One death I have seen seemed to be purely from ether 
poison, presumably from impurities. The patient was an 
elderly woman, operated on for hernia, who died on the second 
day, stupid and with a subicteric color. Tests for acid or 
other metabolic intoxication were negative. Within a week 
or two of this case there were two other like cases that got 
well. One of them, a case of my own, showed the skin- 
color, the slow pulse and hebetude that have been attributed 
in chloroform poisoning to liver degeneration, chemically in- 
duced. At this time I found a cheap brand of ether had been 
run in on us. I do not know that this was responsible, but 
after we got back to our usual supply no more cases developed. 
The moral of this is that the excellent work friend Basker- 
ville has been doing for New York ought in some way to be 
made available for all of us, and we ought not to be asked to 
give poison to better the superintendent’s expense account. 
Two cases I have seen of chloroform poisoning; neither 
died, but both came close to death. 


One, a young negro anesthetized for a throat operation, stop- 
ped breathing before work began, and was resuscitated only by 
inversion; he did the same thing on a second trial at operation 
by another anesthetist for another surgeon. 

The second case was in a young man of twenty-eight, rather 
fat but vigorous and athletic who was being etherized by an 
experienced anzsthetist. who had used anesthol for the primary 
stage. Just as the patient was being wheeled in, ether had been 
substituted. I noted and spoke of the bad color: at that instant 
he stopped breathing, turned from blue to gray, and his pulse 
was barely perceptible. Inversion head down and a couple of 
minutes of artificial respiration restored him to a state justifying 
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further ether and the performance of the slight operation con- 
templated. 


These cases represent the result of chloroform in too high 
a percentage. They help show why I bar absolutely any 
chloroform mixture as a preliminary, and why I stick to the 
Boston dislike of chloroform. At best, chloroform calls for 
very expert handling, and I see in practice few cases requiring 
its use. 


Next comes a case of a man shot through the lung, diaphragm 
and abdomen. He took ether well enough till I was all done, 
then, as he began to come out, he breathed badly, coughed, 
choked, filled up with blood, and, in spite of my prompt tracheo- 
tomy, choked to death from flooding of the trachea. The death 
was from lung hemorrhage, superinduced by anzsthesia. It was, 
however, probably unavoidable. 

Next comes an inguinal hernia, two days strangulated, in a 
man of sixty-five, in poor shape. On coming out, after the 
operation, he began to vomit for the first time, and before any- 
thing could be done, died, choked to death by his own vomit. 
This was no fault of the etherizer, but I suspect I should not 
have been misled by the previous absence of vomiting, and should 
have used spinal or local anesthesia. 

In another man, big, hearty, sixty, and alcoholic, I was going 
to fix an acromioclavicular luxation. As he went under the 
ether, I remarked to a passing colleague that this sort of short- 
necked, wheezy man ought really to be anzsthetized by the in- 
tratracheal method. I did not use it because the anzsthetist at 
hand was unskilled in its use. There was much trouble with 
breathing, much mucus, etc. The anesthetist with my permission 
switched to chloroform with a little improvement only. Presently 
breathing stopped abruptly. Instantly I did tracheotomy. The 
patient then went all right, but later developed inhalation pneu- 
monia and died after six days 

The moral is that all anzsthetists (and my man that time 
was a professional) should be trained to all methods of anzs- 
thesia, not one or two. 

There was a case of a frail young girl (seventeen years) to 
be operated on for tuberculous neck-glands. I saw the in- 
tratracheal introduction, saw the administration. Constantly 
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there was trouble with coughing, straining, and partial extrusion 
of the tube. It was not my case so I left some remarks behind 
and went away. Later I was told that the tube was removed 
and a cone substituted. Shock, hemorrhage and the continued 
strain brought about a fatal end that night. 

So far as concerned the intratracheal part, it was simple. At 
no time did she have ether enough to lose even the edge of her 
laryngeal reflex. 

The moral is that intratracheal work is for the man who knows 
how. 

One case usually charged to gas-oxygen anesthesia and to 
shock, at the hospital—a plating of the femur that proved long, 
rough, and difficult—that led to the death of a vigorous middle- 
aged man under the picture of heart collapse sixteen hours after 
operation without any primary symptoms of shock or other 
trouble—this case I believe belongs to the fat-embolism series 
and has nothing to do with anesthesia except coincidence. 

One case, to close—a death from local anesthesia. One of 
my colleagues did a Bassini for a hernia in an elderly patient, 
in poor general condition, under local anesthesia with cocaine 
and adrenalin solution, the routine mixture of the hospital. The 
tissues blanched excessively during the operation; next day they 
began to blacken; presently the gangrene became infective and 
death was from sepsis. 

This means that while adrenalin as an adjuvant to cocaine is 
all right for mucous membranes, its use in the tissues is not 
without risk. 


Now I present this haphazard list of cases and the also 
haphazard remarks, not with the notion of directly solving 
any problems, but to promote discussion. I still have my af- 
fection for the gas-oxygen-ether combination—still have seen 
no trouble from it. May I suggest that if we recognize and 
admit freely the troubles from ether, etc., as we ordinarily 
meet them, then go on to learn by full discussion the things to 
avoid, the possible dangers in handling gas-oxygen, intra- 
tracheal, and intrapharyngeal methods, and the more modern 
methods of handling intraspinal and extradural injections we 
shall presently be in fairly good position to lessen the acci- 
dents and the disagreeable incidents of anzsthesia. 
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THE QUESTION OF ANASTHESIA IN GOITRE 
OPERATIONS.* 


BY WILLIAM SEAMAN BAINBRIDGE, M.D., 
OF NEW YORK. 


INTRODUCTORY REMARKS.—The wonderful achievements 
which have marked the progress of surgery during the past 
few years finds an especially brilliant illustration in the domain 
of the operative treatment of goitre, from the radical or cura- 
tive to the symptomatic or palliative procedures. On the 
basis of new discoveries along biological lines, or because of 
special refinements of technic, the surgery of the thyroid gland 
has reached a certain stage of perfection, with constantly im- 
proving results. 

The question of anzsthesia in goitre operations, on the other 
hand, is still an unsettled problem, and is, therefore, in the 
foreground of surgical interest. The particular method of in- 
ducing insensibility to pain in these operations which is given 
the preference varies according to the personal experience or 
otherwise acquired opinion of the surgeon. The different 
procedures now in use have been employed with more or less 
success, but it would seem reasonable to assume that the most 
satisfactory results may be obtained by the method of anzs- 
thesia or analgesia which is most nearly in keeping with the 
principles involved in the surgical treatment of goitre. 

It is not my purpose in this contribution to do more than 
touch upon the technical side of thyroid surgery. I shall con- 
fine my brief consideration of the subject rather to such as- 
pects as are directly concerned with the selection of the anzs- 
thetic or the method of administration. 

SuRGICAL CONSIDERATIONS WHICH INFLUENCE THE 
SELEC? ON OF THE ANESTHETIC AGENT OR METHOD oF Ap- 
MINISTRATION.—Certain surgical problems, always to be reck- 
oned with, are particularly important in the surgery of the 
thyroid gland, not only because of the location of the opera- 
tive field, but because of the psychical aspects which may be 


~-* Read before the American Association of Anesthetists, June, 1913. 
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involved. These problems, which need only be mentioned 
here, are influenced more or less directly by the anesthetic, and 
it is therefore of the utmost importance that they be given 
due consideration. Chief among them are the following: 
(1) The maintenance of normal blood-pressure; (2) the 
determination of the amount of dyspnoea; (3) the avoid- 
ance of injury to the recurrent laryngeal nerve, or other 
nerves in the vicinity; (4) the control of hemorrhage; (5) 
the lessening of post-operative shock; (6) the lessening of 
psychic shock. 

SELECTION OF ANZSTHETIC AND METHOD OF ADMIN- 
ISTRATION.—The following general procedures enter into con- 
sideration in the selection of an anesthetic agent or a method 
of administration for any operative procedure upon the thy- 
roid gland: (1) General anesthesia; (2) anoci association; 
(3) local anzsthesia; rectal anesthesia (ether in oil).? 

General Anesthesia.—It is interesting to note that 
those whose practical work has been the most extensive are 
also those who are most strongly inclined toward methods of 
anesthesia other than general narcosis. Kocher, with his 
enviable record of over 5,000 goitre operations, is uncon- 
ditionally opposed to general anesthesia in these cases. The 
disadvantages of general anesthesia, according to Kocher, 
consist in the following: 

(1) The danger of too much lowering of the blood-pres- 
sure when the heart action is weak. The falling of the blood- 
pressure below 120, as compared with the average of 150 mm. 
Hg., measured with the Riva-Rocci apparatus, endangers the 
outcome of the radical operation. Measuring the blood-pres- 
sure is one of the necessary preliminaries to any method of 
general anesthesia in goitre operations. 

(2) The difficulty of ascertaining the degree of dyspneea. 


*Since the preparation of this paper Dr. James Tayloe Gwathmey, 
in a series of 50 general surgical cases, has employed a mixture of ether 
in oil, administered by rectum. The anesthesia thus induced, according 
to this authority, has been almost ideal, simulating normal sleep. If fur- 
ther experience bears out these results, the method gives promise of being 
one of the best, if not the very best, for goitre cases. The writer is testing 
the method in a series of neck cases. 
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(3) The increased risk of accidental injury to the recur- 
rent laryngeal nerve. 

(4) The lessened surety of a perfectly aseptic course, for 
the dressings, and with them the wound itself, are more apt 
to become contaminated by vomited matter. 

Another very serious objection against general anzsthesia 
in goitre operations is the patient’s liability to a severe attack 
of asphyxia, in consequence of excitement at the beginning 
of the narcosis, more particularly in cases with stenosis of the 
trachea or paralytic symptoms on the part of the laryngeal 
nerves. 

The condition of the heart and lungs undoubtedly adds to 
the risk of general narcosis in a considerable number of goitre 
cases. Grave risk is involved in aged goitre subjects, with 
much enlarged thyroids, softening of the trachea, chronic 
bronchitis, and irregular weakened heart action. General 
narcosis has also been held responsible for fatal syncope at 
the beginning of the operation, more or less sudden cardio- 
vascular symptoms, bronchial disturbances, and pulmonary 
complications. The vomiting and retching after chloroform 
or ether anzsthesia are extremely distressing and painful, and 
may induce very troublesome complications, such as severe 
secondary hemorrhage. The administration of chloroform 
is sometimes followed by albuminuria, and its toxic action is 
apparently increased through degeneration of the thyroid 
gland. Post-operative complications of a toxic character after 
the employment of general anzsthesia are also referred to by 
Kocher, who attributes the very low mortality in his last 
series of one thousand goitre operations to the omission of the 
general anzsthetic. 

Goitre operations under general narcosis expose the 
patient to the danger of nerve-contusion through ligatures or 
clamps, followed by spasm of the glottis, with secondary paral- 
ysis. It should also be emphasized that a paresis which has 
existed prior to the surgical interference may become aggra- 
vated into a total and persistent paralysis through traction 
incident to the operation under general anzsthesia. 

The number of surgeons who persist in the belief that 
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there is a tendency to exaggerate the dangers of general nar- 
cosis in goitre operations will undoubtedly diminish on the 
basis of increasing practical evidence. It is certainly sug- 
gestive that authorities such as Kocher, Rehn, Socin, Jaboulay, 
and others, unconditionally oppose general narcosis in these 
cases. Their operative records bear eloquent testimony to the 
soundness of their views. 

If, for any reason, general anzsthesia must be employed, 
the essence of orange-ether proposed by Gwathmey, or any 
other vapor anesthesia, is the most satisfactory. Vapor anzs- 
thesia, with the apparatus first proposed by Gwathmey, in 1910, 
provides for the giving of a smaller amount of the anesthetic 
than is required with any other method. Excitement is usually 
absent or inconsiderable, and unpleasant after-effects are alto- 
gether absent in ninety per cent. of the cases. All patients can 
be narcotized within five minutes, and a satisfactory continued 
narcosis is always maintained. The addition of one to three 
drops of the oil of orange, or three to five drops of the essence 
of orange (25 per cent. oil of orange and 75 per cent. deodor- 
ized alcohol) serves to disguise the odor of the anesthetic 
very efficiently, in this way diminishing the undesirable side ef- 
fects incident to the inhalation of the gas, and approaching 
this method to the principle of Crile’s anoci association. 

Anoci Association.—The anoct association of Crile in- 
troduces new features into the aspect of anesthesia, by taking 
into consideration the psychic side of the patient. The method 
consists in the injection of local anzsthetics into the field of 
operation, in addition to the other preparations, prior to the 
giving of the general anesthetic. The procedure is based 
upon the observation that the psychic excitement of the goitre 
bearer is one of the greatest obstacles in the way of operative 
success. Observation of Crile’s work is most interesting and 
cannot fail to impress the spectator with the desirability of 
utilizing the elements of anoci association in the operations 
under consideration. Crile claimed and showed that the gen- 
eral anesthesia, more particularly with ether, fails to protect 
the brain cells against exhaustion from the operative trau- 
matism. The shock incident to fear, the shrinking of the 
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mind no less than the flesh, and the subconscious response to 
pain before and during the operation, which otherwise in- 
duce a discharge of vital energy, are avoidable by the ap- 
plication of local anzsthesia, which bars the way of the harm- 
ful associations through the intervening nerve trunks to the 
brain. In connection with a local anesthetic, the anoci method 
of Crile acts most beneficially through its merciful withhold- 
ing, for the time being, of the messages of distress that are 
constantly being conveyed to the helpless brain by the nerves. 
“The psychic factor,” according to Crile, “ which is the most 
important in the surgical risk, may be eliminated by ‘ stealing’ 
the gland. When eliminated, the operative risk seems to be 
greatly reduced.” 

Local Anesthesia—The advantages of local anesthesia 
in goitre operations were first emphasized by Socin, and his 
recommendations were endorsed by Bier, Madelung, and other 
operators of renown. Kocher, who is an earnest advocate of 
local anzsthesia, is fortified in his position by an experience 
in a series of 5,000 goitre operations. Among 603 uncom- 
plicated, but in part very difficult goitres, in his last series 
of 1,000 cases, no patient died. The same applies to 19 opera- 
tions on recurrent goitres, which are apt to prove especially 
troublesome to the operator, on account of cicatrices and ad- 
hesions. Of 26 incisions for malignant struma, all recovered. 
Definite end results could be traced in only 320 of Kocher’s 
operative cases, with a complete cure in 150 patients, while 
148 are considerably improved although still showing indi- 
vidual symptoms of the disease. The results were unsatis- 
factory in only 22 cases, either because the operation could 
not be completed, or because recurrences followed (in five 
per cent.), or on account of secondary disturbances of thyroid 
origin failing to subside after operation. 

The possible advantages of local anesthesia, in my ex- 
perience, are the following: 

(1) The hemorrhage is considerably diminished. 

(2) A free survey of the field of operation is provided, 
33 
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and movements of the throat at critical steps may be pre- 
vented by instructing the patient to held his breath. 

(3) The inferior laryngeal nerve is absolutely protected, 
by the possibility of phonation in the conscious patient. This 
is doubly important in view of the fact that clamping or liga- 
tures in the immediate vicinity of the nerve may mean a per- 
sistent hacking cough as a sequel to the operation. 

(4) Requiring a better control of the technic on the part 
of the operator, local anesthesia safeguards the patient against 
all unnecessary brutalization of the tissues. 

(5) The strain on the kidneys is lessened, as they are not 
called upon to eliminate the general anesthetic, and may be 
flushed through the stomach, by the administration of abund- 
ant fluid, when the need is greatest, immediately after the 
operation. 

(6) Avoidance of post-operative vomiting, and thereby 
diminution of the risk of secondary hemorrhage. 

(7) Less elaborate technic, as local anzsthesia does not 
involve the same refinement of detail as general narcosis. 

(8) The risk of operative shock is partly eliminated, as 
patients are apt to consider the operation less serious under 
local than under general anesthesia. The importance of this 
is illustrated by the occurrence of death in patients while being 
prepared for general anzsthesia, the fear of the operation 
being intensified by the thought of “ going to sleep.” 

(9) Elimination of the dangers of all general anzsthetics. 

In a recent paper on the surgery of the thyroid gland 
(1913), Berry emphasizes that much depends upon the an- 
esthetic and much upon the patient. In the opinion of this 
operator, the method which is the most suitable of all, for 
the severe type of case, is local anesthesia, provided that the 
patient is willing to submit to operation under these conditions. 
The fact that the patient can drink freely during and im- 
mediately after the operation, is regarded by him as the main 
advantage of local analgesia, diminishing as it does the tend- 
ency to excessive post-operative tachycardia, which is one of 
the principal dangers after surgical manipulation upon goitres. 
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Thyroidectomy under local anesthesia. Goitre exposed and tumor dislocated from behind sternum and brought 
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Thyroidectomy under local anesthesia. Stopping oozing with hot applications to the raw surfaces 
after extirpation of tumor. 
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In discussing the goitre operations of the five years between 
1905 and 1910, in the Surgical Clinics of the Berlin Charity 
Hospital, Walz accords the preference to local anesthesia. There 
was only one death among 120 benign goitre cases. In the ex- 
perience of Enderlen, local anesthesia failed in only a single 
instance, in the case of a child, among 166 goitre operations, 
during 1909. In the Clinics of Rehn, in Frankfort-on-the- 
Main, the preference is accorded to local anesthesia in these 
cases. In reporting 510 and 452 goitre operations, respec- 
tively, from the Innsbruck Surgical Clinics, 1909-1910, 
Schloffer states that local anesthesia with different agents 
proved very satisfactory. Fairlie Clarke, in England, had very 
favorable results with local anesthesia in goitre operations, 
such as excision of one-half of the gland or ligature of both 
superior thyroid arteries. 

As a pupil of Kocher I have been interested in local anzs- 
thesia in goitre surgery, and added experience has steadily 
strengthened my convictions concerning the expediency of this 
method. 

Manipulations on the goitre are said to be but slightly 
painful in themselves, the actually painful steps of the opera- 
tion being limited to the incision of the skin, and the dis- 
placement, or so-called luxation, of the goitre. It is un- 
doubtedly possible to operate painlessly, or very nearly so, ina 
large number of cases, by means of local anesthesia. The 
skin incision is thus rendered absolutely painless, and in the 
further course of the operation, the patient is troubled not so 
much by pain, as by a sensation of tightness and pressure, 
during the delivery of the goitre. Serious and protracted 
goitre operations have been performed under Schleich’s in- 
filtration anzsthesia, without causing special pain to the 
patient. 

The employment of local anesthesia may place a greater 
strain upon the operator, whose work may be hindered by the 
defensive movements of the patient, on account of the pain due 
to traction upon the nerves or the application of ligatures to 
blood-vessels. It is here that combination of the related 
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methods of local anzsthesia and anoci association will exert 
a beneficial effect, by diminishing the nerve strain and shock 
of patients both during and before operation. 

The same purpose is served by proper preliminary medica- 
tion, and by the personal contact of surgeon with patient, 
confidence which results in a state of nerve-calm. 

The possible disadvantages of local anzsthesia, in a small 
number of cases, consist in the added difficulty and length of 
the surgical procedure, the increased demands upon the opera- 
tor’s skill and self-possession, and the intractability or hys- 
terical condition of certain patients. Other objections, such as 
an unfavorable influence of the local injection upon the repair 
process, are not tenable. 

Goitre must be regarded as a surgical disease, and opera- 
tive intervention naturally calls for the control of pain. The 
physician who has the comfort and safety of his patients at 
heart will give them the utmost benefit of what is, perhaps, 
the greatest blessing modern chemistry has bestowed, namely, 
the arbitrary arrest of pain in the field of operation, by means 
of local anzesthesia. 

Any of the local analgesic agents may be employed— 
stovaine, cocaine, novocaine, etc. In the case illustrated here- 
with, novocaine was employed, 1 per cent. in skin, and 4% per 
cent. in the deeper structure. The case was one of exophthal- 
mic goitre, with large vascular thyroid, and with marked heart 
and eye symptoms. Preliminary medication of 14 of mor- 
'phine, and 1/150 of atropin, is given half an hour before 
operation. 

BIBLIOGRAPHY. 


Kocher: Dtsch. Med. Wehschrft., No. 27-28, 1912, p. 1265; Ctrlblitt. f. 
Chir. Beilage, No. 28, 1906, p. 70. 

Kummel: Ctrlblitt. f. Chir., No. 37, 1910, p. 1229. 

Hackenbruch: Dtsch. Med. Wchschrft., No. 39, 1909, p. 1690. 

Chaput: La Presse Médicale, No. 30, 1910, p. 265. 

Berry: The Lancet, March 8, 1913, p. 668. 

Crile, G. W.: Anoci Association. A new principle in operative surgery. 
The Journal of the South Carolina Medical Ass’n, No. 5, 1912, p. 129. 

Gwathmey: Journal Amer. Med. Ass’n, December 17, 1910, p. 2150. 

Hirschel: Lehrbuch der Lokalanaesthesie, Wiesbaden, 1913. 

Braun, H.: Die Lokalanzsthesie, Leipzig, 1905. 


| 


STOVAINE SPINAL ANALGESIA IN PRISON 
SURGERY.* 


BY HARRY E. MERENESS, Jr., M.D., 
OF NEW YORK, 
Assistant Physician, Sing Sing Prison, Ossining, N. Y. 

THE use of stovaine as an anesthetic agent at the Sing 
Sing Prison hospital dates back to 1908 when Dr. Fred E. 
Lettice, the then Prison Physician, encountered a situation 
which endures in the prison system of New York State, namely, 
the utilization of convict help to that extent that even in the 
various prison hospitals no civilians are employed. This sys- 
tem, while most creditable to the general prison administration, 
works rather against the surgical operator, as the absence of 
trained assistants is a serious handicap. Dr. Lettice not caring 
to assume the responsibility of the oversight of a convict admin- 
istering ether was led to experiment with stovaine. An idea 
as to how well he succeeded may be gained from the fact that 
to-day no operation upon the body below the level of the 
umbilicus is performed under any other anzsthetic agent than 
stovaine. The results in the past five years have been particu- 
larly brilliant. 

The practice of medicine in penal institutions is, naturally 
enough, similar to other institutional medical practice. Yet, in 
no variety of institutions is the degree of superstition of the 
inmates as marked. The old bugaboo of the “ black bottle” 
still holds sway. The malingerers and the members of the new 
generation are the ones that continually present on sick call. 
Let a death occur in one of the wards and invariably a number 
of the patients in that ward speedily recover and request to be 
discharged. This in illustration of the fear of the hospital 
held by the great majority of the prisoners, 

The foregoing facts are simply mentioned to call attention 
to the psychological side of prison medicine and also to bear 


* Read before the American Association of Anesthetists, June 18, 1913. 
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out my statements regarding “ stovaine.” Given a certain sur- 
gical case having undergone operation and a post-operative 
death occurring, the convict body to a man would claim that 
the stovaine was responsible, and, as a direct result, surgical 
procedure would be looked upon with a most pronounced degree 
of doubt by the convicts. As no post-anesthetic death has 
ever occurred, and as the results have been so uniformly suc- 
cessful, we are often confronted with complaints to the Warden 
that we are negligent, and, in fact, it is not an unusual thing to 
have a convict urgently insist upon an operation. 

To one versed in prison medicine the foregoing carries a 
potential story. It tells that the fear of surgery has been 
removed from the minds of probably the most skeptical, super- 
stitious and doubting class on earth, namely, the convict body 
of a large prison. The reason for the assumption of this 
attitude is due, not to superlative surgical skill or wonderful 
nursing, but in fact to stovaine analgesia. The fact that its 
use was instituted simply as an expedient, due to the lack of 
proper assistants, who would be able to administer ether, and 
the fact that to-day its continued use has become a routine, 
indicates undoubtedly its value. 

By many surgeons the use of stovaine has been sharply criti- 
cized,—it has been termed dangerous—it has been stated that 
its field of usefulness is too limited, and many other objections 
raised to its employment. I do not seek to deny that its use is 
always unattended by danger, surely in a case in which other 
agents are strongly contra-indicated the use of any anesthetic 
would be attended with a certain degree of risk and this is true 
of stovaine when employed in depressed physical conditions. 
When employed in a routine method, the fatality record will be 
practically negative. It has been my experience that the sur- 
geon who condemns stovaine will admit that in cases of cardiac 
and renal disease where the use of ether is hopeless, spinal anal- 
gesia may be considered, as there will probably be less danger 
of a death occurring. This reasoning appears to me rather 
illogical for surely if stovaine is a relatively safe, or rather less 
dangerous agent than ether, in cases with grave organic lesions, 
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why should it not be more than relatively safe when used in 
the ordinary routine of surgical practice, and upon cases uncom- 
plicated by some chronic affection. The surgeon, by assuming 
this attitude, has, therefore, sharply limited the field of useful- 
ness himself, by only utilizing this agent in cases depressed by 
organic disease. That the field of usefulness is limited is true, 
yet, nevertheless, from a surgical stand-point, any agent that 
produces a satisfactory and complete analgesia, which permits 
surgical procedure below the level of the umbilicus, possesses 
a rather broad field of application. I have never experimented 
in producing a high analgesia, but rather have contented my- 
self in trying to improve and safeguard the lower adminis- 
tration of stovaine. . 

The advantages of the use of this form of analgesia would 
seem to outweigh the disadvantages. 

The disadvantages are: 

a. Inability to change the dosage after once being adminis- 
tered. Yet, in cases where stovaine absorption has caused a 
marked depression this can be controlled by altering position 
of patient and the hypodermatic administration of strychnine. 

b. In prolonged operations there is the possibility of the 
effects of the stovaine passing. I have been confronted with 
this situation but twice, and in both instances the wound was 
being closed, pain being complained of as suture needle passed 
through the skin. This condition was readily controlled by a 
hypodermic of morphine. Against the possibility of analgesic 
effects wearing off before completion of operation, I wish to 
call attention to a case of large rectal prolapse. Time consumed 
in excision was 95 minutes, analgesia was perfect for that time 
and lasted for 35 minutes more. 

Against the disadvantages as enumerated, we have the 
following advantages : 

a. Consciousness.—Whether the retention of consciousness 
is a distinct advantage is problematical. In some cases the 
patient’s knowledge that he is not going to be “ put to sleep,” 
but will remain perfectly conscious although insensible to pain, 
fortifies him, and the attendant apprehension immediately be- 
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fore operation is not so marked. Then, too, during the opera- 
tion a line may be obtained on the patient’s condition by his 
expression of state of feeling. 

b. Perfect analgesia. If spinal tap has been successfully 
performed, and a free flow of fluid results stovaine gives 
a perfect analgesia. ) 

c. Absence of post-operative shock. Immediately upon 
completion of operation a quarter of morphine is given hypo- 
dermatically. This practically controls post-operative shock, 
and delays return of painful sensibility, so that with its reap- 
pearance a goodly degree of toleration has been established. 

d. Absence of post-operative pulmonary or bronchial irri- 
tation. In contradistinction to ether or chloroform there is no 
elimination of vapor from the pulmonary or bronchial mem- 
brane, hence, no factor to cause any inflammatory condition 
of these structures. 

e. Recovery from anzsthesia unattended by stomachic dis- 
turbances, as vomiting, retching, etc. Any nausea or vomiting 
is secondary to the “absorption reaction,” is more or less 
reflex in character, and quite disappears before patient leaves 
the table. 

f. Absence of marked motor restlessness as is present in 
ether anesthesia when patient is emerging from anesthesia. 
This is due to the fact that stovaine is properly an analgesic 
agent and consciousness has been retained. 

g. Immediate resumption of gastro-intestinal activity. 
Subsequent to inhalation anesthesia there is a period of 48 to 
72 hours before the stomach will functionate properly, due to 
the irritation occasioned by and the absorption of ingested ether 
vapor. The inability to assimilate nourishment occasions a 
physical depression and causes a nutritional loss that naturally 
prolongs period of convalescence. Following stovaine anal- 
gesia nutriment is commenced eight or ten hours subsequent to 
operation and diet rapidly increased. This insures a more rapid 
convalescence. 

h. Absence of after effects. The only case developing a 
nervous lesion subsequent to operation was that of a prisoner 
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fifty-nine years of age, who suffered an attack of apoplexy 
with resultant hemiplegia four months subsequent to operation 
for hernia, in which stovaine analgesia had been employed. 
The prisoner’s father and uncle had died of apoplexy, prisoner 
himself presented a well-marked arterial thickening, gave a 
history of alcohol, and was the father of nineteen children. 
The chance that stovaine was the cause of attack in this case 
would seem to be rather remote. In another case, a prisoner 
forty-four years of age with a left hemiplegia was operated 
upon for an inguinal hernia under stovaine with no untoward 
after-effects. 

I will now describe briefly the procedure I follow: 

The general preparation of patient for stovaine analgesia 
does not require much attention. Cases admitted to the hos- 
pital for operation on the following day receive soft diet and 
a dose of magnesium sulphate at bed time. In the morning if 
the bowels have not moved a soapsuds enema is given. A 
couple of hours before operation is to begin patient receives a 
glass of milk and one toasted cracker. It has been observed 
that if a small amount of food, as described, is given, there is 
less likelihood of nausea or vomiting after stovaine has been 
injected. 

In a number of emergency cases stovaine has been adminis- 
tered immediately upon patient’s reception to hospital without 
regard as to condition of the gastro-intestinal tract. In these 
cases it has been well borne, although it is quite usual for the 
bowels and bladder to involuntarily empty while patient is 
on the table, due to the stovaine relaxation of the sphincters. 

In the special preparation for the injection the back is thor- 
oughly scrubbed with tincture of green soap and lower half is 
shaved. By means of hot water and hot packs all soap is re- 
moved and back rinsed in absolute alcohol. A pad about 6 
inches square and saturated with alcohol is placed over spinal 
region at site of injection and held in place by a bandage. This 
is permitted to remain fifteen or twenty minutes and is not 
removed until patient is on table in position to receive injection. 
In the single instance I used iodine the analgesia was not as 
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deep as usual and passed rapidly. I attributed it to the fact that 
needle carried a minute quantity of iodine with it and it affected 
the solution. 

Outtt and Technic.—The syringe used is the Kny Scheerer 
Co.’s model of the Bier syringe for spinal anesthesia. It con- 
sists of a glass barrel and metal plunger, and has a capacity of 
2 c.c., the needles, two in number and 8 cm. long, are steel with 
bevelled points. The point of the obturator is bevelled to the 
same slight angle as the needle point, so that when it is in 
position within the needle, the needle point is solid. The needle 
presents a double shoulder, which is flattened on either side 
and which affords a firm grasp. The shoulder also presents a 
ground bevelled opening, which receives the tip of the syringe. 

The syringe and both needles are wrapped in gauze and 
boiled in distilled water for fifteen minutes. Formerly a soda 
solution was used and an occasional defective analgesia 
occurred, notwithstanding the fact that syringe and needles 
had been most carefully rinsed and cleaned in hot sterile water. 

The syringe is inserted into one of the needles and the con- 
tents of ampoule carefully drawn up. The needle is now dis- 
carded, syringe held tip up and excess of solution over desired 

dosage is permitted to escape. Syringe is carefully laid on a 
sterile towel on dressing table and the other needle used to 
make puncture. 
Patient sits squarely on table with the legs hanging over the 
side. Head is bent downward on chest, arms to sides and fore- 
arms crossed over lower abdomen and resting on thighs. This 
arches the spine slightly forward and permits entrance of needle 
in desired interspace. The iliac line represents spine of the 
fourth vertebra. With this landmark the desired space is noted. 

Usually I inject in the space between the second and third, 
third and fourth or fourth and fifth, choosing the interspace 
that presents the widest separation, Aster deciding on point of 
puncture, assistant sprays it with ethyl chloride and then with 
the left thumb, as a guide, on the vertebra above the interspace, 
the needle in the right hand is made to enter the skin at right 
angles about the middle of the interspace and a quarter of an 
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inch to either side of the midline. It is carried directly for- 
ward until it engages the yellow ligament which imparts a 
definite resistance to the feel. Needle is now advanced further 
forward, slowly and cautiously until it punctures the dura. 
As it penetrates the dura the sensation is about the same as 
would be given by piercing a drum head with a sharp pointed 
surgical needle. The obturator is now withdrawn and a 
free flow of cerebrospinal fluid presents. The obturator is 
replaced, operator rinses hands in sterile water and then again 
removes obturator. This time the left thumb is placed over the 
head of the needle. If an amount of fluid approximating two 
or three drachms has escaped, the syringe containing the dose 
of stovaine is placed within the reach of the right hand which 
carefully adjusts it securely to the needle. The plunger of the 
syringe is now slowly drawn back siphoning out enough fluid 
to fill syringe and make a solution of stovaine and cerebrospinal 
fluid. When syringe is filled to capacity plunger is slowly 
carried forward and the mixed solution instilled within the 
spinal canal. Upon occasion I have varied this procedure 
by removing the filled syringe and by slight agitation thor- 
oughly mixing fluid and stovaine. This method seems to 
work especially well. While the appearance of the analgesia 
is somewhat more delayed there is undoubtedly less absorption 
reaction and analgesia when established is satisfactory. After 
solution has been injected the needle with syringe attached 
is gently removed. A small piece of adhesive plaster is placed 
over puncture wound. Patient is permitted to remain in an 
upright position for two or three minutes and then carefully 
lowered onto table and a firm pillow placed under head. This 
method is followed because the solution used is heavier than 
spinal fluid solution. If the operative measures are directed 
toward the perineum, rectum, external genitals or extremities 
there is no departure from this procedure. However, should 
operation necessitate opening the peritoneum the hips are 
elevated for a couple of minutes by means of blocks placed 
under the legs at the foot of the table. This is to permit 
the mechanical extension of the stovaine solution higher up the 
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canal. Usually analgesia to border of ribs appears within the 
two minutes. After the injection analgesia usually presents 
in from five minutes up to fifteen and lasts from three-quarters 
of an hour up to two hours. The solution employed is the 
Kroenig formula of “ stovaine-billon.” It is a 4 per cent. 
solution of stovaine in 10 per cent. solution of sodium chloride 
and is sealed in ampoules of 2 c.c. The ampoules are easily 
rendered aseptic by rinsing in alcohol, they are easy to handle 
and the solution is apparently a stable one. The billon ampoules 
have been used exclusively on account of their convenience and 
also because it has seemed inadvisable to attempt the prepara- 
tion and handling of a freshly made solution in the surround- 
ings. We have never had any infection of the canal, cord, or 
adjacent structures following the use of stovaine. The dosage 
varies according to the case. Eight or ten minims suffice in 
the slight operations upon the external genitals. In appendec- 
tomy and herniotomy a heavier dose is employed. I have 
at times used 25 drops. The comparatively large dosage has 
been used as I never administer a primary dose of morphine. 

In the cases that present a well-marked “ absorption reac- 
tion ” there is nausea and infrequently vomiting. Some epigas- 
tric pain is complained of but these symptoms rapidly pass. 
Usually a few teaspoonfuls of water or a few drops of aromatic 
spirits of ammonia well diluted controls the condition if it 
appears to persist. The one great danger is that of respiratory 
depression and paralysis. This condition is secondary to the 
extension and absorption of stovaine high up the spinal canal. 
In one case, 55 years of age, herniotomy, this was well marked. 
Head was elevated and strychnine administered hypodermati- 
cally. Condition passed off in about five minutes without the 
necessity of resorting to artificial respiration. In this case I 
feel that a definite idiosyncrasy was present. 

The after-treatment of stovaine analgesia is practically 
negative. A hypodermic of morphine as has been previously 
stated is administered at completion of operation. This lessens 
the post-operative shock as pain sensibility is regained. In 
occasional cases, severe headache is encountered. This is best 
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treated by absolute rest, ice-bag and careful elevation of the 
head. If persistent, fluidextract ergot in drachm doses usually 
gives relief. 

The following table shows the variety of operations in 
which stovaine has been successfully employed as an analgesic 
agent at Sing Sing: 


Hernictomy, inguinal, strangulated 2 
Herniotomy, inguinal, and hydrocele ...............cccceceeccceceees I 
Herniotomy, inguinal, and appendectomy ...............ceeeeeeeeeees I 
Herniotomy, inguinal and undescended testicle ...............0.eeeeee I 
Hemorrhoids, internal and combined 15 
Compound fracture, both ankles, reduction I 


The average age of the prisoners operated upon was from 
25 to 30 years. From the foregoing table it will be seen that 
prison surgery embraces a broad field and the use of an anal- 
gesic agent such as stovaine will aid the prison physician decid- 
edly in overcoming the difficulties that beset him in the treat- 
ment of surgical cases. 
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MEDICOLEGAL ASPECTS OF ANASTHESIA.* 


BY F. HOEFFER McMECHAN, M.D., 
OF CINCINNATI, 0. 


WHILE the anesthetist is bound by those rules which gov- 
ern the professional conduct of all registered or licensed prac- 
titioners, still, in many respects, his position is ill defined and 
subject to modifying circumstances. This is due to the fact 
that only during the last few decades has the anesthetist been 
acquiring some independence, and consequently only a limited 
number of legal decisions are available for his guidance. These 
medicolegal aspects of anzsthesia, however, are of sufficient 
importance to demand conscientious consideration from those 
who are making anesthesia a “ specialty.” 

In the ordinary routine of his work the first legal obstacle 
that confronts the anesthetist is the question of consent. 

Consent.—No person can be legally anzsthetized without 
consent, unless the anesthetist opens himself to a charge of 
assault. In the case of children and the insane, consent must 
be secured from parents, guardians or those legally authorized 
to give it. 

Commenting on this subject,’ it is held in England that the 
power of a parent to withhold consent, even to a necessary opera- 
tion, is absolute. On the contrary, Judge Leuders, of the Hamilton 
County Probate Court, Cincinnati, O., recently removed a child 
from the guardianship of an aunt, who was having her treated 
by a “ faith curist,” to the custody of a grandmother, who prom- 
ised to place the child under proper medical treatment for the con- 
tagious disease from which it was suffering. It is probable that 
a similar jurisdiction would be exercised by the Juvenile Courts, 
should their medical officers or outside physicians appeal from 
parental non-consent to anesthesia or operative procedures, espe- 
cially in cases of urgency, when the life of the child was involved. 


* Read before the American Association of Anesthetists, June 18, 1913. 
* Lancet, May 6, 1911, p. 218. 
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It is also obvious that many young people, particularly 
among the working-classes, although legally “not of age,” 
are practically independent of their parents. The Canadian 
Courts? furnish a case turning on this point. The patient 
having agreed to an operation, to which his parents had not 
consented, the judge’s decision was against their protest, on the 
intrinsic merits of the individual case, rather than upon any 
fixed principle or newer interpretation of the law. 

Actions have been brought for alleged anzsthetization with- 
out consent, especially when the patient and anesthetist have 
been alone together, and the anesthetist has also assumed the 
role of operator. The majority of these cases have failed on 
the grounds that anesthetization by force was impossible and 
that there was collateral evidence of consent; but in each in- 
stance anesthetists have been put to the inconvenience of 
framing a legal defence. 


As early as 1867, in Absolom v. Statham, Judge Cockburn of 
England, summing up an action brought against a medical man 
for forcibly administering chloroform to the plaintiff against her 
will, for a dental operation, issued this dictum from the bench, 
that: No surgeon had the right to anesthetize an individual or 
perform any operation against the will of a patient, so long as 
the person preserved consciousness and will, without opening 
himself to a charge of assault. 

Thus, if a patient, who is about to be operated upon, changes 
his mind during the induction of narcosis, and objects, the anzs- 
thetist must desist from any further efforts at anzsthetization, 
unless the anesthetic has so far taken effect that he may reason- 
ably infer that the conscious exercise of judgment has been lost. 
This seems rather a far-fetched contingency, but a personal ex- 
perience proves the contrary. 

Illustrative Case—-Some years ago Dr. Hinckley, surgeon to 
St. Mary’s Hospital, Cincinnati, O., was to operate upon a woman 
for appendicitis. The patient was apparently resigned to the 


*J. D. Mortimer: Anesthesia and Analgesia, University of London 
Press, p. 256. 
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ordeal, until during the induction of anesthesia with chloroform 
by the drop-method, when she used a woman’s prerogative and 
abruptly changed her mind. She sat up on the operating-table, 
and demanded to be returned to her room, unoperated. Persuas- 
ion was found to be useless and she was accommodated in her 
desires, all the medical men interested, washing their hands of the 
case. It is the unexpected that occasionally happens. To have 
attempted forcible induction of anesthesia under the circum- 
stances could easily have led to the preferment of a charge of 
assault, and in case of an anesthetic fatality, there would have 
been additional grounds for a prosecution of manslaughter. 


The anesthetist may also be placed in a rather embarrassing 
position should the operating surgeon find it impossible to keep 
within the limitations of the operation to which consent had 
been given; and not only modify the intended operation, but 
perhaps attempt to substitute an entirely different one, of 
which the patient or relatives may afterward disapprove, or 
which of itself may inject the important element of fatality 
into the procedure. Under certain operative circumstances the 
anesthetist would find it impossible to withdraw without 
jeopardizing the patient’s life, and he can only protect himself 
by entering a protest against the procedure, while at the same 
time he bends his every effort toward a fortuitous outcome. 
The case of Lawson v. Crane & Hall has an indirect bearing on 
this point.* 


The lower courts of Vermont had awarded a judgment for 
damages in favor of the plaintiff. During the trial, however, 
testimony of the defendant, that he had protested against the 
contemplated operative procedure, although he had later adminis- 
tered the anzsthetic during its performance, was excluded. On 
appeal the Supreme Court held that: as the defendant had already 
advised against any operation at the time and place it was per- 
formed, but his advice had been disregarded, and the operation 
had been performed contrary thereto, and was not subject to his 
control, he having only administered the anzsthetic in the capa- 


* Supreme Court, 74 Atl. R. 641, Jour. A.M.A. 
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city of an assistant, therefore he was not called upon to again 
object to or protest against the said operative procedure, and hence 
no inference of approval could be drawn against the defendant 
from his silence in that respect. Therefore judgment for the 
plaintiff is reversed and his petition dismissed with costs. 


The recent passage of Workmen’s Compensation Acts by 
the legislatures of Ohio and California, although the New York 
Act has been declared unconstitutional, adds a new element of 
consent to anesthetization and operation for medicolegal con- 
sideration. 

In the adjudication of the Workmen’s Compensation Act, 
passed by Parliament in 1906, the English courts have held that 
an injured employee must submit to any reasonable operative 
procedure that will lessen his disability. The case of Bourne v. 
The Middle-Sussex Water Board notes an exception to compul- 
sory submission to an operation, if there is danger from the 
anesthetic. The following is a brief summary of this im- 
portant case. 


Henry Bourne, laborer, sixty-two, claimed compensation under 
the Workmen’s Compensation Act, before the Haywards Heath 
County Court, March 18, 1909, for injuries sustained while in 
the engine room at the Balcombe Water Works, on September 28, 
1908, under employment of the Middle-Sussex Water Board. 
Bourne was called upon to assist in moving a heavy valve, which 
fell on one of his hands, causing serious injury. He became 
totally disabled. The employer, on advice of a medical prac- 
titioner, suggested that the hand should be operated upon with 
a view of straightening the fingers; contending that if this was 
done Bourne would be able to resume his work in the ordinary 
way. 

The plaintiff, however, refused consent to any operation and 
two medical men gave evidence that an operation was inadvisable 
as the plaintiff was not a proper subject for an anesthetic. The 
respondents contended that this objection was not a reasonable 
one and asked for the decision of the judge: whether the plaintift’s 
present condition was not the result of his unreasonable objection 


*Lancet, March 27, 1909, p. 939. 
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to undergo an operation. His honor, Judge Scully, held that: 
the plaintiff’s objection to an operation on account of the coinci- 
dent danger of the anzsthetic was not unreasonable and made an 
award of compensatory weekly indemnity. 


Similar cases are bound to arise in the adjudication of 
Workmen’s Compensation Laws in this country, and as several 
fatalities under anesthesia have already occurred in England, 
to persons submitting to operation under the requirements of the 
law, any individual case in which there is grave danger from 
the anesthetic should be carefully considered, before consent 
to an operative procedure is legally demanded. 

The question of consent to an examination under an anzs- 
thetic in connection with a military pension, was prought be- 
fore Parliament, in 1907, by Mr. Wedgewood Bain. It appears 
that a soldier named Craig had been required by the War Office 
to undergo an examination under an anesthetic before the 
continuation of his pension would be granted. Mr. Haldane, 
answering for the War Office, stated that an anesthetic would 
not be administered unless it was considered safe by the medical 
authorities, and the latter would be glad to receive any evidence 
that Craig was unfit to submit to general anesthesia; but the 
ultimate decision as to whether he was or was not fit must 
rest with the medical examiners of the War Office. In the 
event of death under the anesthetic the man’s dependents would 
have no claim to compensation against the government.® 

Mr. Haldane’s last remarks have since been abrogated by 
several decisions under the Workmen’s Compensation Law, 
which will be quoted at length later on. 

It must also be remembered that in the employment of 
untried anesthetic agents or in initiating newer methods of 
administration, a grave responsibility rests with the anesthetist, 
unless the patient is fully advised of the experimental character 
and possible untoward results of the procedure, and his consent 
to the trial has been previously obtained. 


* British Medical Jour., vol. i, 1907, p. 1327. 
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Two very important questions now arise: Who is legally 
qualified to administer anzsthetics, and what legal regulations 
regarding the administration of anesthetics have been promul- 
gated. 

The limiting of the administration of anzsthetics to legally 
qualified practitioners has been presumed in the context of the 
various state medical practice and license laws, without having 
been definitely expressed. The nurse-anzsthetist abuse, per- 
petuated and endorsed by certain surgical clinics, has insid- 
uously crept into the ranks of the profession. There is every 
promise that this abuse will be speedily abolished by amend- 
ments to the medical practice acts or by action of the state 
societies. 

Undoubtedly the opinion of Attorney-General Hogan of 
Ohio will prevail. He holds that: the use of anesthetics is a 
“medical act,” and consequently the administration of anzs- 
thetics must be limited to legally qualified practitioners of 
medicine or dentistry. 

There is no Nurse’s Bill extant which expressly conveys 
the legal qualification to administer anesthetics, and the new 
Nurse’s Bill, now before the Ohio legislature, specifically pro- 
hibits the practice. Undoubtedly the agitation of the subject 
in New York will eventuate in a similar prohibition. 

In August, 1909, the Chief of the Board of Health, Vienna, 
issued to all hospitals and out-patient departments of the 
Austro-Hungarian Empire, the following regulations regarding 
the administration of anesthetics: 

1. To have each and every patient especially examined be- 
fore being put under the influence of any anesthetic. 

2. To limit the use of inhalation anzsthesia to such cases 
in which this method of narcosis was absolutely necessary. 
In all other instances local or regional analgesia was to be con- 
sidered the method of choice. 

3. Under no conditions would the same physician be 
allowed to anesthetize and operate upon a patient. 

4. Legally only qualified medical men would be privileged 
to administer anzsthetics. 
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5. Students would be permitted to administer anzesthetics 
only after instruction and then only under proper supervision. 

6. Finally the chemical purity and non-deterioration of 
the anesthetic agents would have to be determined before use.® 

Certainly a set of regulations worthy of the highest com- 
mendation and the most widespread promulgation on the part 
of the Health Departments of our various states and larger 
cities, particularly in those medical institutions within their 
immediate control. 

At its Dublin meeting, November 10, 1910, the Royal 
Academy of Medicine discussed proposed legislation regarding 
the administration of anesthetics, and the resolutions passed 
are embodied in a Bill, which the Society of Anesthetists, 
London, under the leadership of Sir Frederic Hewitt, is 
attempting to pass through parliament. 

The general provisions of this bill are as follows: 

1. That it is advisable in the public interest that the adminis- 
tration of general anzsthetics to render persons unconscious 
during any medical, surgical, obstetrical or dental operation or 
procedure, should be restricted by law to registered medical 
practitioners, with this exception, that the specification of the 
anesthetic drugs which may be employed by registered dental 
practitioners during dental operations or procedures, should be 
made in a schedule, power being reserved to the Privy Council 
on the recommendation of the British Pharmacopceia to add to 
or vary the specified list from time to time as occasion may 
require. 

2. That provision should be made for the instruction of 
medical and dental students in the administration of anzs- 
thetics. 

3. That the administration of local analgesics for produc- 
ing insensibility to pain during any surgical or dental operation 
or procedure, by the introduction beneath the skin or mucous 
membrane of any fluid or other substance by a hypodermic 
needle or in any other way, should be restricted by law to 


* British Medical Jour., August 21, 1909, p. 496. 
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963 
registered medical practitioners, registered dentists, or to per- 


sons acting under their immediate supervision, such as students 
and internes.? 


So much for the regulation of the administration of anzs- 
thetics under the civil law. The state of New York has gone 


further, and has incorporated a section in its penal code. This 
section reads as follows: 


Section 1752: A person, other than a duly licensed physician or surgeon 
engaged in the lawful practice of his profession, whe has in his possession 
any narcotic or anesthetic substance, compound or preparation, capable 
of producing stupor or unconsciousness, with intent to administer the same 
or cause the same to be administered to another, without the latter’s 
consent, unless by direction of a duly licensed physician, is guilty of a 


felony, punishable by imprisonment in the state prison for not more than 
ten years. 


The occurrences of fatalities or untoward results under 
anesthesia bring the anzsthetist before the bar of Coronial 
inquiry, and leave him open to suits for malpractice or prosecu- 
tions for manslaughter. Scotland is perhaps the only country 


in which no coroner’s inquests are held upon “ deaths under 
anzesthesia.” 


With regard to deaths under anesthetics the Medicolegal 
Committee of the British Medical Association, at the annual 


session in 1910, reported as follows in connection with the law 
of coroners: 


Most coroners hold, it appears, that when a person dies under an anezs- 
thetic given for the purpose of a surgical operation, the death is an unnat- 
ural death, within the meaning of Sec. 1 of the Coroner’s Act of 1887, 
and that the coroner is bound to hold an inquest. 

Others, however, consider that they have discretion, if after prelim- 
inary inquiry they are satisfied that the administration of the anzsthetic 
was necessary, that it was properly given by a competent person, and that 
death was due to inevitable accident.* 

In the public interest we think that the coroner ought to have this 
discretion. Every case of death under anesthesia, whether it occurs in a 


* British Medical Journal, vol. ii, 1910, p. 1652. 
* British Medical Jour., vol i, 1910, p. 826. 


A, 
| 
{ 
| 
. 


964 F. HOEFFER McMECHAN. 


public institution or a private house, should be reported to the coroner. 
If the coroner on due inquiry is satisfied that all due care and skill have 
been used, we think it is undesirable that there should be an inquest. 


R. Henslowe Wellington, an English coroner of broad ex- 
perience, in writing upon coroner’s law, deplores the undesir- 
able tendency to cause alarm in the minds of the public by sensa- 
tional reports of inquests on deaths under anesthesia.® 

On the contrary, Dr. Waldo, Coroner for the City of Lon- 
don and Southwark, advocates inquests in all anesthetic fatali- 
ties. Also he holds that the legal responsibility for the casualty 
rests with the person by whom the operation is controlled, that 
is, by the surgeon. He maintains that if the operator can be 
justly accused of selecting an assistant, who had not had suffi- 
cient experience to enable him to give the anesthetic properly, 
and was himself so engaged in the operation as to be unable 
to personally supervise the administration, then in case of 
accident the surgeon can be held liable under the law, and in 
case of a charge of malpractice or a verdict of culpable neglect 
by a jury, it might become the duty of a coroner to commit the 
operator, not the anesthetist, for manslaughter ; except in cases 
where the anesthetist happened to be in an unfit condition at 
the time or showed gross carelessness.’ 

Commenting on this matter the Law Journal says: 

Where patients submit to or are subjected to operations which require 
or are better done under anesthetics, they and those whose subscriptions 
maintain the hospital are entitled to some guarantee that the utmost skill 
and care shall be used, and it is well that an inquiry has been instituted with 
reference to the very frequent deaths in hospitals under anesthetics, for 


it is not desirable to have these matters decided by a prosecution of doctors 
for malpractice or manslaughter. 


In a discussion at the meeting of the Medicolegal Society, 
London, April 27, 1909, regarding the relative responsibility of 
surgeon and anesthetist, Mr. Cowburn stated that he could 
find no recorded case in English law in which either criminal 
or successful civil action had been brought against a medical 
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man on account of death resulting from or occurring whilst 
under the influence of a general anesthetic. Each case had been 
tried on the facts and the jury’s verdict had been given in the 
light of the attending circumstances. 

Mr. Cowburn further submitted that if negligence could 
be proven in respect of the administration, the medical prac- 
titioner actually administering the anesthetic, was liable, not 
the surgeon, who was engaged in the operation. If the surgeon, 
however, took upon himself to decide the particular kind of 
anzsthetic to be employed, or the technic and apparatus to be 
used, or the amount of the anesthetic to be administered, he 
would be held jointly responsible with the anesthetist for any 
unfortunate result to the patient." 

But when a nurse or a student was engaged in the adminis- 
tration of an anesthetic under the direct supervision of a medi- 
cal man, there then existed the relationship of master and ser- 
vant, and in the event of any untoward accident the qualified 
practitioner could be held responsible. 

In those cases arising from deaths under anesthesia, which 
have come to trial in the English courts on pleas for damages 
or on prosecutions for manslaughter, the following defence has 
always proven successful: (1) that the administrator was a 
qualified medical man, that (2) both the operation and anzs- 
thetic were necessary, that (3) the administration was con- 
ducted with the experience and knowledge ordinarily de- 
manded, and that (4) death was unavoidable and not due to 
carelessness or want of skill. 

It would appear for the future that the apportionment of 
responsibility between the surgeon and anesthetist, in the 
event of a casualty, would more or less depend upon whether 
the anesthetist was acting merely as an assistant or had been 
employed as a “ specialist” It is gradually becoming the cus- 
tom for coroners to summon the anesthetist in cases of in- 
quests for deaths under anesthesia, and not to summon the 
surgeon, unless death has been due to some operative accident 


Lancet, May 8, 1909. 
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rather than to the anesthetic. In these days of specialism 
anzsthetization can no longer be considered merely a part of 
the surgical procedure. 

Mortimer suggests that in becoming a “ specialist,” the 
anesthetist opens himself to actions for damages on account of 
injuries sustained during anzsthetization; for example, the 
breaking off of a tooth from forcibly opening the mouth; in- 
juries sustained during struggling; bruising of the tongue; 
accidents or failures such as loss of an eye from a movement 
of the head or inability of the surgeon to complete an operation, 
or such after-effects as brachial paralysis, burns from hot 
water bottles, etc. While there is considerable speculation 
in the foregoing, still the anzesthetist through carelessness may 
readily bring a damage suit down upon the head of the operat- 
ing surgeon or the trustees of his hospital. 


‘ 


There is a case quoted in the American Encl. Digest in which, in a 
Western hospital, after a patient had been successfully operated, he was 
carelessly dumped down an elevator shaft while being returned to bed. 
In this case, the patient still being under the influence of the anesthetic, 
the operating surgeon was mulcted of heavy damages. 

There is a suit pending in the Hamilton Co. Courts, Cincinnati, against 
the German Deaconess Hospital, for burns sustained by hot-water bottles, 
while the patient was still under the influence of the anesthetic, post- 
operatively. This suit revives interest in that of Ward v. St. Vincent's 
Hospital, in which the Supreme Court of New York, by the opinion of 
Judge Gildersleeve, reversing the lower courts, on retrial, gave a verdict 
of $10,000 damages to the plaintiff for breach of contract due to injuries 
resulting from burns by a hot-water bottle, while under the influence 
of ether after an operation. In the lower courts the judge had directed 
a verdict for the defendant on the ground that the hospital was a charitable 
institution and therefore not liable for the negligence of employees. On 
appeal it was proven that the plaintiff was a pay patient, and hence the 
verdict for damages on the grounds of alleged breach of contract. 

In the case of Hillyer v. Governors of St. Bartholomew’s Hospital, 
for alleged burns and brachial paralysis sustained during an examination 
under an anesthetic, Justice Graham took the case from the jury on the 
grounds that the plaintiff had not proven negligence, and gave a verdict in 
favor of the defendants. On appeal, Lord Justice Farwell, said with regard 
to the question of liability that: surgeons and anesthetists are not under 
the direction of hospital governors or bound to obey their orders, and 
therefore cannot be regarded as being their servants, for whose acts they 
would be liable. The governors were only subject to use care and skill 


‘ 
| 
! 
4 
4 
if. 


MEDICOLEGAL ASPECTS OF ANAESTHESIA. 967 


in selecting proper persons as members of the hospital staff. With regard 
to nurses, although primarily the servants of the governors, they took their 
orders from and were under control of the surgeons during an operation, 
and thus in respect of duties so performed, ceased to be the servants of 
the governors. 


In the Edinburg Sheriff Court, in 1909, damages were awarded to a 
plaintiff, who claimed them, in respect of injuries sustained by her through 
being burned by a hot-water bottle, when under an anesthetic for an opera- 
tion. The claim was made against the Edinburg Hospital and Dispensary 
for Women and Children, and the Sheriff Substitute, who found for the 
plaintiff, adopted a contrary view of the law from that enunciated by the 
Court of Appeal in the case of Hillyer v. The Governors of St. Bartholo- 
mew’s Hospital. The judgments of the Court of Appeal of England are 
not binding on the inferior courts of Scotland and vice versa, although 
they are often cited and generally receive the consideration due them. 


From the foregoing it is apparent that the conscientious 
anesthetist is in duty bound to exercise every possible pre- 
cautionary measure to prevent anzsthetic or postanzsthetic 
accidents, unless he wishes to involve the operating surgeon or 
his hospital in an action for malpractice or damages. 

There are several decisions under the English Workmen’s 
Compensation Act, with regard to anesthesia, which are of 
importance. The case of Bourne v. The Middle-Sussex Water 
Board has already been quoted, and under its ruling, working- 
men not fit subjects for anesthesia cannot be forced to undergo 
operations for the mitigation of their disability. In Shirt v. 
Calico Printers’ Association Lim’t’d, the Master of the Rolls, 
on appeal, allowed the claim of a widow for compensation under 
the Workmen’s Compensation Act, on account of the death of 
her husband under chloroform, while submitting to a second 
operation of skin-grafting, to minimize his disability conse- 
quent upon an accident. This ruling has been followed in several 
cases, but in Charles v. Walker Lim’t’d, the widow’s claim 
in respect to the death of her husband, under renewal of anzs- 
thesia for a purpose other than the surgical intervention neces- 
sitated by his accidental injury, was disallowed. 


The facts in this case were as follows: The widow of the deceased 
workman claimed compensation in respect of his death, which took place 
while he was recovering from an anesthetic administered to him for the 
amputation of a finger, injured by an accident; the anesthesia being re- 
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newed in order that a tooth, from which he had complained, might be 
removed. The county-court held that: It was at least as probable that 
death had been due to spasm caused by an attempt to swallow blood 
oozing into the mouth, as that it was due to the anesthetic administered 
for the first operation, and decided that consequently the widow had not 
made out her case. The Court of Appeal held that: the county court had 
rightly directed himself, and that the claimant had failed to discharge 
the onus which lay upon her to prove the facts upon which her claim 
depended. 


This case emphasizes the absolute necessity of limiting 
anesthesia to the operative procedure demanded under the 
Workmen’s Compensation Law, in order that dependents may 
recover compensation in the event of an anesthetic fatality. 

In order to fully understand the not infrequent prosecution 
of hallucinatory and delusional false charges of rape under the 
influence of anzsthetic drugs, it becomes necessary to empha- 
size the fact that erotic sensations, such as women experience 
during sexual intercourse, occur during the induction period of 
narcosis. In two instances the author has observed this phe- 
nomenon, personally ; and once, during the induction of anzs- 
thesia, the actions of a young woman were of such a character 
as to embarrass all those who were present in the operating- 
room, although there was fortunately no realization post-opera- 
tively of the sexual excitation. 

The mystery which has been allowed to surround the sub- 
ject of sexuality is responsible for the unscientific delicacy with 
which the inquiry into the subjective sensual sensations of 
women has been pursued. But if these erotic hallucinations or 
fixed delusions take the practical form of a charge of rape, 
preliminary confinement to jail and a trial by jury, they pass 
from the domain of sentiment and enter the realm of legal 
medicine for investigation and adjudication. 

Comparatively few members of the medical or legal profes- 
sion sufficiently realize that women, during the induction period 
of narcosis, are subject to hallucinatory and delusional sensa- 
tions, identical with the eroticism and orgasm associated 
with the sexual act. These erotic sensations arise quite sub- 
jectively, and without any extrinsic stimulus, aside from the 
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coincidental administration of the anesthetic. The delusion of 
St. Catharine that the devil visited her and violated her person, 
when she was asleep and could offer no resistance, is no unique 
experience. Everyone familiar with asylum supervision knows 
that a certain percentage of women patients have this delusion, 
among others, that the medical superintendent comes nightly 
to their bed and enjoys their person during sleep. There is 
absolutely no foundation in fact for such delusions except the 
subjective, erotic sensations of these women. 

How strongly such erotic delusions may become fixed in 
woinen’s minds is evidenced by unfounded charges of rape 
by women, who have persisted in their belief, when relations 
or others were present during narcosis, under circumstances 
that rendered criminal assault physically impossible. Such 
being the case, it is advisable always to have another person, 
preferably a woman friend or attendant, present without inter- 
mission during the whole time that a female patient is under 
the influence of an anesthetic, and that such other precautions 
be taken as will preclude the possibility of an unfounded charge 
being raised. 

While designing women have occasionally brought false 
charges of rape for purposes of blackmail; or when already 
pregnant, in an effort to fix the parentage of the prospective 
infant upon some innocent medical man, still in most instances 
when hallucinatory or delusional false charges of rape have 
been pressed, modest, virtuous and refined gentlewomen have 
been the accusers. 

Dudley Buxton in commenting on this subject says that: 
Chloroform, ether, nitrous oxide and even cocaine possess the 
property of exciting sexual emotions and in many cases produce 
erotic hallucinations. In certain persons sexual orgasm occurs 
during the induction of anesthesia. Women, especially when 
suffering from ovarian or uterine irritation, are prone to such 
hallucination, especially during the menstrual period. 


Turnbull in his Artificial Anesthesia, quotes the case of Child v. Dash, 
which was tried at the Northampton Assizes, Nov. 9, 1877, by Mr. Justice 
Hawkins. After lying in jail trom the 14th of September to the date of 
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trial, this surgeon’s assistant was finally acquitted on a delusional charge 
of rape under anzsthesia, the accused being entirely cleared of any impu- 
tation in respect to the charge preferred against him. 

Within a year of Morton’s discovery of the anesthetic effects of ether, 
the Gazette Medicale (Paris), July 31, 1847, reports the first recorded case 
of criminal assault under anesthesia. 

A patient went to a dentist to have a tooth extracted, and to avoid 
pain, he recommended her to inhale ether. The young woman was observed 
to leave the dentist’s house in a very disordered state about three hours 
after entering it. This attracted the attention of her employer, who could 
not account for her long absence. The injured party, notwithstanding the 
effects of the ether, retained some recollection of what had transpired, and 
from some intimations she let fall suspicion was immediately aroused. 
She was examined by a physician who reported that her person had been 
violated. The dentist was arrested and prosecuted. 


Taylor in his Medical Jurisprudence, quotes the law regard- 
ing criminal assault and narcosis as follows: 


When narcotics or intoxicating liquids have been administered to a 
woman either by the prisoner or through his collusion, it matters not, in 
cases of rape, whether the narcotics have been given merely for the purpose 
of exciting the female, or with the deliberate intention of having intercourse 
with her while she was intoxicated or unconscious,—the prisoner is equally 
guilty. 

In the case of Reg. v. Snarey, Winchester Lent Assizes, 1859, for crim- 
inal assault under the influence of an anesthetic, there was a clear attempt 
at fraud. The prosecutrix asserted that she was instantly rendered insen- 
sible by the prisoner forcibly applying a handkerchief, saturated with an 
anesthetic, to her face, and she accused him of having committed rape upon 
her. The charge was disproved by a distinct alibi, as well as by the improb- 
ability of all the circumstances. In a parallel case, that of White v. Howarth, 
the prosecutrix made a similar assertion, and added that she was aware 
of what was going on, but was unable to resist. 


In attempts at criminal violence under an anesthetic ad- 
ministered without the victim’s consent, fear, excitement and 
struggling would all be against the possibility of arriving at a 
loss of voluntary power without deep narcosis. It is very 
doubtful whether a person, be he an expert or not, could anzs- 
thetize a waking adult against his will, unless there existed 
a very unusual disproportion between the strength of the two 
individuals. 

Also there is something suspicious about the attempted use 
of anesthetics in burglary. Persons left to guard banks and 
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other places containing valuables have on numerous occasions 
affirmed that they were rendered unconscious while robbery 
was committed, but in almost all these instances, the persons 
uttering the charges have been either the actual depredators 
or in collusion with them. This subject opens up the question 
as to whether people can be anzsthetized during sleep. There 
is not time at our disposal to discuss this problem, but the 
reminder of Taylor is apropos. “ Non omnes dormiunt quae 
clausos habent oculos.”’ Not all are asleep because they have 
their eyes shut. 

Occasionally in the routine of hospital service it becomes 
necessary to anzsthetize patients who are the victims of 
attempts at murder or manslaughter. Needless to say some 
of these patients are almost in extremis. However, if the anzs- 
thetist uses skill and care he has nothing to fear, judicially, 
in case of a fatality. The Amer. & Eng. Encyl. of Law, quotes 
the following law on this subject: 


Although a wounded man may die of strangulation produced by an 
attempt to administer restoratives to him, or from a surgical operation 
honestly believed to be necessary or from chloroform administered to 
facilitate such operation, or from an accident occurring during its perform- 
ance,—yet as death from any such causes is directly referable to the 
original injury, this is to be regarded as the judicial cause of death. 


In such cases, however, the anzsthetist for his own pro- 
tection should keep a careful record of his procedure in ad- 
ministering the anesthetic, as he may be called upon to testify 
in court. 

In 1907, the Council of the British Medical Association, 
gave notice that any registered medical practitioner, who by 
his presence, countenance, advice, assistance or co-operation, 
knowingly enables as unregistered person to attend or treat 
any patient, is liable to be judged guilty of infamous conduct 
in a professional respect, and to have his name erased from 
the Medical Register. Since that time a practitioner has been 
stricken off the Register for administering nitrous oxide to 
enable a bone-setter to make an examination. 


) 
} 
| ° 
i 


972 F. HOEFFER McMECHAN. 


A personal experience in which the author is morally cer- 
tain that a gynzcologist of standing, performed a criminal 
abortion under the guise of a curettage for endometritis, em- 
phasizes the fact that an anesthetist may unconsciously be 
misled into administering an anesthetic for an iilegal operation. 
In the event of the anesthetist becoming familiar with the 
illegal nature of the proposed operation previous to the induc- 
tion of narcosis, he would certainly be incriminating himself 
by continuing in the case. Likewise, should there be a suspicion 
of fraud with regard to the proposed operation, or any indi- 
cation that it was being performed to obtain money under false 
pretences, the anesthetist would do well to retire from the 
case. 

In the Brompton County Court, March 11, 1907, a point ot 
some interest was raised in respect of fees due for the adminis- 
tration of an anesthetic. The plaintiff, an anesthetist, claimed 
Io guineas from the surgeon defendant, for 10 administra- 
tions of an anesthetic to the latter’s patients, contending that 
it was the custom for the medical man in charge of a case to 
hold himself responsible for any fees due to an anesthetist. This 
was necessary because knowledge of the patient in so far as the 
anzsthetist was concerned and the relationship between them 
began and ended with the performance of the operation. Evi- 
dence for and against this view having been given by various 
persons the judge ruled that: 

“ The custom existed and gave judgment for the plaintiff 
for 6 pounds; this being an average between the fees variously 
stated as commonly paid anesthetists.’ 

The further question of a contract assistant’s right to anzs- 
thetic fees for services rendered another practitioner has been 
recently raised in England and has been disposed of as follows: 

“ Under the usual contract between a medical principal and 
his indoor assistant, the latter is required to give the whole 
of his time to the principal, and any professional remuneration 
he is paid belongs, legally, to the principal. The assistant’s 
contract does not oblige him to work for another practitioner, 
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but if he does, he may not receive for himself a fee without 
the consent of his principal, and it is his duty to proffer him 
the fee.” 

In passing it is only possible to mention the value of anzs- 
thesia, medicolegally speaking, in unmasking those who are 
malingering. M. Baudens, surgeon in the French Army, was 
the first medical authority to utilize ether anzesthesia as a means 
of exposing malingering. As early as 1847 he published 
two personal and illustrative cases of the practical application 
of ether to medical jurisprudence to distinguish feigned from 
real disease. Since that time the method has become a routine 
medicolegal procedure. 

Before closing I wish to revive interest in a carbon tetra- 
chloride death, which occurred in the shampoo parlors of the 
Harrodd’s Department store of London, and which resulted 
in atrial for manslaughter. This sensational case was discussed 
in detail in the medical journals of 1909, and the Jour. of the 
A.M.A. in its Paris Letter, May 31 of this year, announces 
that Dr. Levassort has brought the subject of dry shampoo 
to the attention of the prefect of police and the Council of 
Public Hygiene and Health of the Department of the Seine, 
because of the danger of death from the fumes of carbon tetra- 
chloride. On account of the prevalent use of certain dry- 
cleaners in the United States, the trade names of which betray 
the presence of this poisonous volatile anzsthetic, it would 
seem that this association might take some action in the matter 
of investigating the problem and issuing a warning against 
their use. 

In closing, the remarks of Mortimer on the anzsthetist’s 
conduct in court are especially apropos; he says that: 

“In giving evidence that the anzsthetist should follow 
the general advice given to medical witnesses in books on 
Forensic Medicine. He should study the subject of inquiry 
carefully beforehand, considering what questions are likely to 
be put to him, how his evidence may be regarded by any one 
outside the medical profession, and any weak points which may 
be seized upon to his disadvantage. If coming before the 
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coroner, or a magistrate, or a county court judge, he should 
remember that the case may be carried further, and copies of his 
evidence given in the first instance, produced in the second, 
and that there should be no discrepancies from carelessness or 
lapse of memory between the evidence given on the two 
occasions. 

“He should give his answers deliberately and distinctly, 
pausing at the end of sentences so that his testimony may be 
taken down. Any approach to levity, irritation or discourtesy 
should be avoided under all circumstances. Answers should be 
given in language, free as far as possible from technical terms 
and also from vague and exaggerated expressions. Answers 
should be limited to the questions asked, and the anesthetist 
should confine himself to facts, unless required as an expert 
to comment on them. He should object to involved, suggestive 
or hypothetical questions, and should appeal to the judge for 
permission to explain when a categorical answer would be 
misleading. Arguments and theoretical discussions are also 
to be avoided. No decided opinion should be expressed on 
insufficient data, and therefore one as to the cause of death 
should not be given in the absence of an autopsy, preferably 
conducted with the assistance of a skilled pathologist.” 
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Disagreeable after-effects and consequences 
of anaesthesia have often been regarded as some- 
thing quite natural and to be taken for granted. 


Rarely has it occurred to anybody to question 
the purity of the anaesthetic. 


- Yet it is being demonstrated to-day repeatedly 
that these after-effects may be almost completely 
eliminated by the use of anaesthetics that are 
absolutely free from any traces of impurities. 


Such anaesthetics are Ether-Baskerville and 
Chloroform-Baskerville. 


You will be interested in these products. 


Some excellent results have been obtained 


through their use. 


We will be glad to send you our booklet 
“A New Era in Anaesthetics” on request. 


May we send you one? 


LEHN & FINK © 


120 William St. 
New York City 
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Hypophosphitum 


Quadraginta per annos et a medicis et ab 
aegris orbis terrarum totius probatus 


Compositio sui generis neque imitabilis 


Cheap and Inefficient Substitutes 
Reject < Preparations “Just as Good” 
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The therapeutic worth of the Phylacogens 


has been conclusively proved. 


BEFORE marketing a single dose of Phylacogens we 

devoted fourteen months to a searching, patient, prob- 
ing investigation of those products—an investigation con- 
ducted at the bedside, in homes and in hospitals, by hun- 
dreds of competent and disinterested physicians. 


On February 8, 1912, the first Phylacogen was for- 
mally offered to the medical profession. 


Today the growing mass of clinical evidence com- 
prises more than seven thousand cases. It comes from 
every state in the Union. It shows 83 per cent. of recov- 
eries—a record unmatched, we believe, by any other ther- 
apeutic agent. 


Rheumatism Phylacogen. 
Pneumonia Phylacogen. 
Gonorrhea Phylacogen. 
Erysipelas Phylacogen. 
Mixed Infection Phylacogen. 


(Vials of 10 Cc.) 


LET US SEND YOU LITERATURE. 


Home ad Laboratorio, Parke, Davis & Co. 
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COLLARGOLUM 


Soluble Metallic (Colloidal) Silver-Heyden 


THE RECOGNIZED STANDARD INJECTION MEDIUM 
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VESICAL SKIAGRAPHY and URETERO-PYELOGRAPHY 


Furnished in one-ounce and half-ounce vials 


SARA 


Furnished in 50 and 25 c.c. bottles 


SCHERING & GLATZ 
150-152 Maiden Lane New York 
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| An Important Report 


By Professor W. A. Puckner 


Secretary of the Council on Pharmacy and Chemistry American 
Medical Association 


In the Journal of the American Medical Association, September 13, , 
1913, Professor Puckner reports the result of the investigation of products 
of a number cf pharmaceutical houses. In this report are embodied the 
results obtained by Dr. R. A. Hatcher, of Cornell University Medical 
School, who made a special examination of the various digitalis products of 
these pharmaceutical houses, demonstrating the following 


FACTS 


First.—That commercial digitalis preparations vary most 
widely in activity. > 


Second.—That Mulford Digitalis, the most active, is four 
times as active as the weakest. 


Third.—That the digitalis prepared by other firms, assumed 
to be physiologically assayed, showed a variation of more than 
100 per cent. in strength. 


Fourth.— That the digitalis next in strength to the Mulford 
preparation, was only 65 per cent., and the weakest, 29 per 
cent. in activity. 


CONCLUSIONS 


While there is no official standard of activity for digitalis, Dr. Hatcher > 
\ adopted the Mulford Fluidextract Digitalis as the standard of comparison, 
because its activity was that of a good digitalis. The report proves the 
activity and reliability of the Mulford Digitalis, and coincides with the 
former report made by the United States Bureau of Hygiene, tabulated in 
Bulletin No. 48, December, 1908, by Edmunds and Hale, relating to the 
Mulford Fat-free Tincture of Digitals—Digitol. 

No arguments are needed to convince the careful physician and druggist 
why they should demand Mulford Standardized Pharmaceuticals. 


H. K. MULFORD COMPANY | 


Pharmaceutical and Biological Chemists 
PHILADELPHIA 


New York Boston Kansas City St. Louis New Orleans San Francisco 
Chicago Atlanta Dallas Seattle Minneapolis Toronto 
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Nature $ method of providing against the admission 


of septic matter is by plastic infiltration, then follows an 


Effort to wash out the offending matter by an 


exudation of serum. 


To obstruct this wise system by the 


use of escharotic antiseptics, acts to 


Produce conditions 
which have the effect of 
delaying 


Resolu- 
tion 


Glyco- 
Thymoline 
Aids nature in her pro- 
cess of repair, maintaining 
the fibrin in soluble form, stimu- 
lating capillary circulation, fostering 
and sustaining cell growth, resulting in 
the rapid formation of healthy granulations. 

A practical dressing for all wounds, burns, 
and ulcerated conditions. 


SAMPLES AND LITERATURE IF YOU MENTION 
THIS JOURNAL. 


KRESS @ OWEN CoO. 
361-363 Pearl Street New York 


DR. J. B. MURPHY’S BONE OPERATING INSTRUMENTS 


Send for Supplements numbers 3 and 4in which are shown all of the new types of instruments. 


V. MUELLER & COMPANY 
1771-1781 OGDEN AVENUE CHICAGO 


Makers of instruments for the specialist in every branch of Surgery. 
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ADIU 


Salts and Applicators 
Radium Drinking Water 
Radium Bath Water 
Radium Compresses 
Radio-Active Earth 


@ We guarantee the amount of Radium Element 
contained in our preparations, 


Radium Chemical Company 


Pittsburgh, Pa. 


DIGESTIVE DISORDERS 


characterized by nausea, anorexia, eructations, pain, 
fermentation, distress and the usual train of secondary 
leymptoms—are so promptly relieved and corrected by 


Gray’s Glycerine 
Tonic Comp. 


that a great many practitioners have grown to look 
upon this remedy as almost a specific in all forms 
of atonic indigestion. 


Its systematic use rapidly raises muscular tone and the 
‘resulting improvement in the motility of the gastric muscles not 
only increases glandular secretion, but usually supplies the 
exact impulse needed to assure restoration of the physiologic 
activity of the whole organ. 


‘“‘Gray’s”” accomplishes these results because it aids and 
_ reinforces natural processes— never supersedes them. 


THE PURDUE FREDERICK CO., 135 CHRISTODHER ST., NEW YORK. 
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A Simplified 
Insufflation Apparatus 


For Intra-Tracheal Anesthesia 


Devised by 
GEORGE P. MULLER, M.D. 


Associate in Surgery in the University of Pennsylvania 


Almost indispensable in chest operations 
and invaluable in operations on the cran- 
jum, face and neck. Nearly noiseless, 
arrics a safety blow-off and the vapor 
may be warmed. 

The apparatus has been in constant use 
for a year at the University Hospital, ser- 
vice of Dr. C. H. Frazier, and at the St. 
Agnes Hospital, service of Dr. G. P. Muller. 

Was exhibited at the Clinical Congress 
of Surgeons, Chicago, 1913. 


Correspondence Invited. 
Manufactured by a 


HARVEY R. PIERCE COMPANY 


1801 Chestnut Street Philadelphia ie 


Agents for the Draeger Pulmotor 


> 
t 
Security 
The nature and occasion of an operation will determine the elaborateness of the technique; 
; but Meinecke Sterile Sutures, used in operations of any description, mark the height of security 
, ‘ in those details, which, while not controlled by the surgeon himself, are such an important part 
| of the technique. The self-identifying features of success are found in every tube of 
*MEINECKE” STERILE SUTURES 
Plain and Chromic, $2.00 per dozen tubes lodized, $2.40 per dozen tubes 
Postage 20 cents extra Packed 3 tubes in a box 
Special price on 3 dozen, 6 dozen and full gross lots 

Every Surgeon should write for Circular, describing our aims and ideas. It will prove interesting. 
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PIERSOL’S ANATOMY 


No Increasein Price—Both Nomenclatures—Most Successful 


NONNES $4.00 


Syphilis and the Nervou 
System 


By CHARLES R. BALL, B.A., M.D. 


Octavo. 400 pages. 7 illustrations. Cloth. 


DEJERINE-GAUCKLER $4.00 


The Psychoneuroses and Their Treat- 
ment by Psychotherapy 
By SMITH ELY JELLIFFE, M.D., Ph.D. 


Adjunct Professor of Diseases of Mind and 
Nervous System, Post Graduate, New York; 
Visiting Neurologist, City Hospital, New York. 


Octavo. 400 pages. Cloth. 


NOGUCHI 3rd Edition $3.00 


Serum Diagnosis of Syphilis 
By HIDEYO NOGUCHI, M.D. 


Associate Member of thet Rockefeller Institute 
for Medical Research. 


Crown octavo. 173 pages. 14 illustrations. 
‘loth. 


BERNHEIM $3.00 


Surgery of the Vascular System 


By BERTRAM M. BERNHEIM, A.B., M.D. 


Instructor in Surgery, the Johns Hopkins Uni- 
versity, Baltimore, Md. 


Octavo. 104 pages. 54 illustrations. Cloth. 


PIERSOL $7.50 


Human Anatomy 
By GEORGE A. PIERSOL 


Professor of Anatomy at the University of 
Pennsylvania. 


Imperial octavo. 2088 pages. 1734 illustrations, 
541 of which are in colors. Two volumes, 
half leather. $10.00 net. 


KERRISON $5.00 


Diseases of the Ear 
By PHILIP D. KERRISON, M.D. 
Professor of Otology, New York Polyclinic; 
Junior Aural Surgeon Manhattan Eye, Ear, an 
Throat Hospital; Aural Surgeon Willard Parker 
Hospital and to the Polyclinic Hospital. 
Octavo. 588 pages. 331 illustrations and 2 full 
pages in color. Cloth. 


SKILLERN $5.00 


The Catarrhal and Suppurative Diseases 
of the Accessory Sinuses of the Nose 


By ROSS HALL SKILLERN, M.D. 
Professor of Laryngology, Medico-Chirurgical 
College. 
Octavo. 414 pages. 253 illustrations. 8 in color. 
Cloth. 


NICHOLSON $1.50 


Blood Pressure in General Practice 


By PERCIVAL NICHOLSON, M.D. 


A practical book of general interest to the 
practitioner covering blood pressure. 


I2mo. 150 pages. 7 illustrations. Cloth. 


MULLER $1.50 
Serodiagnostic Methods 


Translated from the third German edition by 
DR. ROSS C. WHITMAN, Professor of Patho- 
logy, University cf Colorado. 


12mo. About 100 pages. 7 illustrations. Cloth. 


GRAHAM New 4th Edition $5.00 


Massage 
By DOUGLAS GRAHAM, M.D. 


Consultant and Instructor in Massage, Boston, 
Mass. 


Octavo. 574 pages. 75 illustrations. Cloth. 


J. B. LIPPINCOTT COMPANY 


London: Since 1875 
16 John St., Adelphi 


PHILADELPHIA: Since 1792 
East Washington Square 


Montreal: Since 1897 
Unity Building 
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London: Since 1875 
16 John St., Adelphi 
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Unity Building 


KEIBEL & MALL 


Human Embryology 
Edited by FRANZ KEIBEL 
Professor in the University of Freiburg 
And FRANKLIN P. MALL 
Professor of Anatomy in the Johns Hopkins 
University, Baltimore, Md. 
Imperial octavo. Two volumes. Volume I. 548 
pages 423 illustrations. Volume II. 1040 
pages. 658 illustrations. Cloth. 


$20.00 


CLARK $6.00 


Gynecological Diagnosis 
By GEORGE WINTER 
With the collaboration of Dr. C. Ruge, Berlin, 
and edited 
By JOHN G. CLARK, M.D. 
Professor of Gynecology, Uni. of Pa. 
Octavo. 700 pages. Four full-page plates and 334 
text illustrations in black and cotors. Cloth. 


CATTELL 


Lippincott’s New Medical Dictionary 


By HENRY W. CATTELL, M.D. 


Editor of the International Clinics, Fellow of 
the College of Physicians, Philadelphia. 


Octavo. 1108 pages. Freely illustrated. Fiexible 
leather, round corners, patent thumb index. 


3rd Edition $5.00 


CUSHING $4.00 


The Pituitary Body 
By HARVEY CUSHING, M.D. 
Professor of Surgery, Harvard University, and 
formerly Associate Professor of Surgery, Johns 
Hopkins University. 


Octavo. 450 pages. 350 illustrations. Cloth. 


HIRSCHFELDER Edition. $6.00 


Diseases of the Heart and Aorta 


By ARTHUR D. HIRSCHFELDER, M.D. 


Associate in Medicine, Johns Hopkins University 


Octavo. 632 pages. 329 illustrations. Cloth. 


DAVIS and Edition. $6.00 


Applied Anatomy 
By GWILYM G. DAVIS, M.D. 


Associaie Professor of Anatomy, University of 
Pennsylvania. 


Octavo. 630 pages. 630 illustrations in colors and 
black. Cloth. 


WILLARD $7.00 
The Surgery of Childhood 
By DEFOREST WILLARD, M.D. 
Professor of Orthopedic Surgery, University of 


Pennsylvania. 


Octavo. Soo pages. 712 Illustrations. Cloth. 


DE GARMO $5.00 
Abdominal Hernia, Its Diagnosis 
and Treatment 


By W. B. DEGARMO, M.D. 


Professor Special Surgery (Hernia) New York 
Post-Graduate School and Hospital. 


Octavo. 465 pages. 226 illustrations. Cloth. 


VILLIGER $4.00 
Brain and Spinal Cord 
By EMIL VILLIGER, M.D. 
University of Basil 
Translated from the Second German Edition, 
with additions. 
By GEORGE A. PIERSOL, M.D. 
University of Pennsylvania 
Octavo. 288 pages. 224 illustrations, many in 
colors. Cloth. 


SCHMIDT 2nd Edition $3.00 


Pain: Its Causation and Diagnostic 
Significance in Internal Diseases 


By RUDOLPH SCHMIDT 
Physician to the Rceyal Empress Elizabeth 
Hospital, Vienna, 
Octavo, 538 pages. 18 full-page plates in colors. 
Cloth, 
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ANATOMY 


No Increase in Price—Used in the Best Schools—Really Illustrated 
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THIRD EDITION 


Luke 


By THOMAS D. LUKE M.B., F.R.C.S. (Ed.) 


Instructor in Anesthetics (University Surgical Classes), Royal Infirmary 


Octavo. 135 pages. 45 illustrations. Cloth, $1.50. Third Edition 


HIS book is a guide as to how to administer 
the various anesthetics, rather than a state- 
ment of how the different anesthetics produce 

their therapeutic effects. The work is distinctly 
practical, and is certainly one of the best guides for 
the student or general practitioner, containing many 
illustrations showing the various apparatuses used. 

The author discusses at some length the difficulties 
likely to arise during administration of the anzsthe- 
tic, and their management, and one chapter is 
devoted to a consideration of local anesthesia. The 
book, in a comparatively small compass, gives a 
comprehensive account of the practice of anzesthetics 
at the present day. thoroughly showing, not only 
the methods of usiig, but the special advantages 
and dangers of each anesthetic. 


““The book is thoroughly practical and is certainly one of the best 
guides to the use of anesthetics for the student or general practitioner.” 
—Boston Medical & Surgical Journal. 


J. B. LIPPINCOTT COMPANY 


LONDON: Since 1875 PHILADELPHIA MONTREAL: Since 1897 
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The Proper Inhale 


is the keystone of many successful operations. 


The Gwathmey 


Three Bottle Vapor Jnhaler 


NSURES narcosis for the longest time with the lowest drug 
consumption, eliminates many distressing symptoms and 
permits consciousness to return quickly. 

Besides ‘The Gwathmey, we manufacture the 
®ennett’s, for nitrous oxide. 


Davis’, for ether, chloroform, ethyl chlind and nitrous 
oxide. 


Furniss’ Gas-Ether. 
Gwathmey’s Gas-Ether. 


. 
Pinneo’s Intra-tracheal Insufflation. 
Send in the attached coupon for literature. 
The Kny-Scheerer Co. 
Surgical and Therapeutic 
Instruments and Apparatus we yQ 
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‘May be used for 
Aitrous Oxide and 


xygen for pro- 


longed anesthesia 
or for ether alone 


‘ar in sequence. 
Less disagreeable to the 
patient. Greatly lessens 
the dangers of anesthesia 
and difficulties of adminis- 


tration. 


Gives an absolutely 
measured \dosage. Re-breathing 
is under aycurate control. Also 
quick induction, warmed inhala- 
nly ™% to % the 
usual amount of ether used. 


tions and 


Less secretidn of mucous and 
less after-effects. | Oxygen 

Is made of 
aluminum and‘ easily portable. 
Is very simple’ and easy to 


use. 


Send for full description. 


The Geo. D. Key Mfg. Co. 


Kansas City 


Missouri 


we 
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FROM COAST TO COAST 


FOR THE 


PAST 30 YEARS 


The Profession and Hospitals have employed our 


NITROUS OXIDE 


AND 


OXYGEN 


If you are not using our products communicate with us for 
prices and particulars 


STANDARD OXYGEN CO. 
216-218 E. 42nd St. NEW YORK 
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The Peculiar Advantage 
of the 


Marvel ‘‘Whirling Spray’”’ Syringe 

Aer, is that The Marvel, by its centrif- 
: ugal action dilates and flushes 
the vaginal passage with a volume 


of whirling fluid, which smooths out 
the folds and permits the injection 


to come in contact with 
its entire surface. 


Prominent physicians and gynecologists 
everywhere recommend the MARVEL 
Syringe in cases of Leucorrhea, Vagini- 
tis, and other Vaginal Diseases. It 
always gives satisfaction. 

The Marvel Company was awarded the Gold Medal, 
Diploma and Certificate of Approbation by the 
Societe D’Hygiene de France, at Paris, Oct. 9, 1902. 


All Druggists and Dealers in Surgical Instruments sell it. For 
literature, address 


MARVEL COMPANY, 44 E. 23rd St., New York 


When writing, please mention ANNALS or SURGERY. 13 


' 
tf 
| 
\ 
| 
| 
« 
| 
j 
~ 
& 
| 
—< 
NE. 
& 
VIZ 
WHY 
SSSR 


ANN. ALS OF 8U /RGERY ADVERTISER. 


HYPODERMATIC TABLETS 


that may be depended upon in every emergency 


EN a physician administers a preparation hypodermatically he wants prompt, precise action. Depend- 
ence in such an emergency is upon a single little tablet. And that tablet—will it justify the faith? Is 
it medicinally active ? 1s it full strength? 1s it soluble > These become living questions. 
The practitioner who uses Parke, Davis & Co.'s hypodermatic tablets may do so with full assurance of 
their reliability. 
Our hypodermatic tablets are of guaranteed potency. Every drug entering into their composition is rigidly 
tested, and the active component is present in the precise amount stated on the label. 
Our hypodermatic tablets are of uniform strength. The content of each tablet is accurately determined, 
the medicament being uniformly subdivided by our method. The dose is invariable. 
Our hypodermatic tablets are freely soluble. They dissolve completely in lukewarm water in a very few 
seconds. Test them by the watch! 


Our hypodermatic tablets are stable. They are molded by a process that insures firmness. They do not 
crumble in shipping or handling. 


TUBES OF 25—=NOT 20. 


Parke, Davis & Co.'s hypodermatic tablets are supplied in tubes of 25. Certain competing tablets are 
marketed in tubes of 20. Specify ‘Parke, Davis & Co.” on your orders. Get 25 tablets to a 
tube, not 20. 


coo PARKE, DAVIS & CO. 


J. B. LIPPINCOTT COMPANY 


PUBLISHERS, PRINTERS AND BOOKBINDERS 
227-231 SOUTH SIXTH STREET, PHILADELPHIA 


YPESETTING, Illustrating, Printing, Binding, and 

Mailing of Weekly and Monthly Periodicals, Cata- 
logues, Genealogical, Historical, and Medical Works, 
Fine Editions of Books of all descriptions for general 
or private distribution. 


PUBLISHERS OF 


LIPPINCOTT’S MONTHLY MAGAZINE 


Telephone, Lombard 4100: Printing and Binding Department 


J. B. LIPPINCOTT COMPANY 
227-231 SOUTH SIXTH STREET, PHILADELPHIA 
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A Nerve Sedative 


and ideal adjunct in the preparatory treatment for 


Anesthesia and Analgesia 


Bromural relieves the restlessness and anxiety of the patients 
before anesthesia or analgesia. It helps to shorten the 
period of induction, to reduce the amount of anesthetic 
necessary and to diminish the after-effects. In nervous 
insomnia it creates the preliminaries for a healthy sleep. 


Dose: 5 to 15 grains Bromural in powder or 5 grain tablets. 
Abstracts end Clinical Notes on “ Bromural in Anesthesia’ upon request. 


For full literature and samples of Bromural-Knoll apply to 


KNOLL & CO., 45 JOHN STREET, NEW YORK 


Controls the flow and mixture of 
N,O and O on the 


CLARK APPARATUS 


Complete, as illustrated, with both 
Face and Nasal Inhalers, 7 5 
less cylinders, - - - '$ 


Ready to Attach 


Clark Vapor Warmer 
Clark Ether Attachment 
Clark Re-breathing Bag 


SEND FOR OUR NEW CATALOG 


A. C. CLARK & CO, 


Grand Crossing CHICAGO, ILL. 


One Handle Only Tl 
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Lukens 


Trade Mark. 


Oyloidin ilk 


Herewith is presented the ideal intesti- 
nal suture on needles for hollow viscera 


ADVANTAGES 

They have the well known strength of the 
éable being composed of smaller individual 
strand$; Because of the peculiar body pos- 
sessed by this strand it makes the safest knots 
and will not become readily tangled; Oyloidin, 
the composition with which they are impreg- 
nated, renders them absolutely mnon-capillary; 
The needle cannot possibly become unthreaded; 
They pass through the tissues with the greatest 


ease. 
White or Iron Dyed 
Sizes 1-2-3 
C. DEWITT LUKENS CO. 
ST. LOUIS, MO., U.S.A. 
All Dealers, Samples upon request, 


Sterile 


Trade ( Bartlett Process) Mark 


The Standard in 
the World’s Largest Clinics 


BECAUSE 

§t is the highest development of the 
catgut ligature. 

It is sterile, antiseptic, supple, elastic, 
Strong, easily seen, will not untwist in using, 
and is more than usually resistant to absorption. 

The only iodine catgut guaranteed 
against deterioration. 

Sizes 00-4 Plain 
Sizes 00-4 Tanned 
C, DEWITT LUKENS CO, 
ST. LOUIS, MO., U.S. A, 
All Dealers, Samples upon request. 


<= 


6866 Major Surgical Operations 
were performed at a well-Known Hospital in NewYork 


during the three years ending, JunedO 1915 8 
and in not one case did a stitch abscess or other post: 
operative infection, attributable to catgut, occurs 


While the credit for this remarkable record is 

principally due to the splendid aseptic technic of the 

attending, surgeons and their capable assistants, it 

is also worthy of note that “D&G” Catgut and 

Kangaroo Tendons were employed almost Ey, 
the varieties of catgut used were 


almost solely plain and 
(Gventy-day Chromic Gut wae seldom used.) 


DAVIS & GECK, INC, 


Surgical Ligatures and Sutures Exc lasivel 


New LONDON 
27 South Oxford St. Gassivs H.WATSON, B 
(Borough of Brooklyn) ALLEN ROGERS, Ph.D, Chemist ME Farr — R 


al 


(the Name of which will be furnished upon reguest) 


day Chromic. 


CHARLES T. DAVIS, Pres 
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LISTERINE 


Listerine is an efficient, non-toxic antiseptic of accurately deter- 
mined and uniform antiseptic power, prepared in a form convenient for 
immediate use. 

Composed of volatile and non-volatile substances, Listerine is a 
balsamic antiseptic, refreshing in its application, lasting in its effect. 

It is a saturated solution of boric acid, reinforced by the antiseptic 
properties of ozoniferous oils. 

After the volatile constituents have evaporated, a film of boric 
acid remains evenly distributed upon the surfaces to which Listerine has 
been applied. 

There is no possibility of poisonous effect through the absorption 
of Listerine. 

Listerine is unirritating, even when applied to the most delicate 
tissues; in its full strength it does not coagulate serous albumen. 

For those purposes wherein a poisonous or corrosive disinfectant 
can not be safely employed, Listerine is the most acceptable antiseptic 
for a physician’s prescription. 

Listerine is particularly useful in the treatment of abnormal 
conditions of the mucosa, and admirably suited for a wash, gargle or 
douche in catarrhal conditions of the nose and throat. 

In proper dilution, Listerine may be freely and continuously used 
without prejudicial effect, either by injection or spray, in all the natural 
cavities of the body. 

Administered internally, Listerine is promptly effective in arresting 
the excessive fermentation of the contents of the stomach. 

In the treatment of summer complaints of infants and children, 
Listerine is extensively prescribed in doses of 10 drops to a teaspoonful, 

In febrile conditions, nothing is comparable to Listerine as a 
mouth wash; two or three drachms to four ounces of water. 


“The Inhibitory Action of Listerine,’’ 128 pages descriptive of the 


antiseptic, may be had upon application to the manufacturers. 


LAMBERT PHARMACAL COMPANY 


Locust and Twenty-first Streets ST. LOUIS, MISSOURI 
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CLINICAL RESULTS WITH THE 
PHYLACOGENS 


Under the above caption, Dr. R. W. Locher, 
Grafton, W. Va., in the Memphis Medical 
Monthly, has this to say: ‘“‘In judging the 
therapeutic value of a new preparation, it is 
advisable that a great number of case reports 
be considered; and in order that the medical 
profession may have a great number of cases 
from which to judge, it is the duty of every 
physician to report such results as he may 
have. The Phylacogens are of comparatively 
recent origin, and yet even at this early date 
they have displayed their ability to produce 
satisfactory and in some cases remarkable 
results in the treatment of a great variety of 
pathological conditions. * * * 

‘“We are informed that the Phylacogens 
are not claimed to be a ‘cure-all’ in any sense 
of the word, but simply valuable therapeutic 
agents in the treatment of numerous infec- 
tious conditions. From the very fact that all 
but Mixed Infection Phylacogen are to be 
directed against specific infections, it is nec- 
essary, before employing them, to make an 
accurate etiological diagnosis. For obvious 
reasons one cannot expect to produce results 
if Rheumatism Phylacogen is administered 
in a case that is really one of gonorrheal 
arthritis. Neither will an osteomyelitis or a 
syphilitic periostitis yield to Rheumatism 
Phylacogen, but the former may be logically 
treated with Mixed Infection Phylacogen. 
It would seem that this lat‘er Phylacogen 
will ultimately prove of great value to the 
surgeon in combating post-operative infec- 
tions, as well as infections following injuries 
of all kinds.”’ 

The writer then details fourteen case re- 
ports, covering a variety of diseases, and adds 
this by way of comment: 

“From the foregoing cases it would be pos- 
sible to draw numerous conclusions. What 
is especially striking, however,. is that the 
Phylacogen treatment is apparently success- 
ful in the vast majority of cases and seems to 
give prompter and more definite results than 
is possible to secure with the usual recognized 
treatments. As a physician’s experience in- 
creases he finds a greater number of cases in 
which each of the Phylacogens may be used, 
with the expectation of great benefit resulting 
therefrom. In any event, it must be con- 
ceded that Phylacogen in its various forms 
presents great possibilities and must be 

classed as a therapeutic agent which is more 
than worthy of trial.” 


VASO-MOTOR DERANGEMENTS 


The part played by the vaso-motor system 
in countless diseases is at last thoroughly 
recognized. As a consequence, circulatory 
disorders are among the most common func- 
tional ailments that the modern physician is 
called upon to correct. Various heart tonics 
and stimulants are usually employed, but the 
effect of these is rarely more than temporary. 
To re-establish a circulatory equilibrium that 
offers real aud substantial relief from the 
distressing symptomsthat call mostinsistently 
fur treatment requires a systematic building 
up of the whole body. Experience has shown 
that no remedy at the command of the pro- 
fession is more serviceable in this direction 
than Gray’s Glycerine Tonic Comp. 

For nearly 20 years this standard tonic has 
filled an important place in the armamentar- 
ium of the country’s leading physicians. Its 
therapeutic efficiency in restoring sysiemic 
vitality and thus overcoming functional dis- 
orders of the vaso-motor or circulator system 
is not the least of the qualities that ac- 
count for its widespread use. The results, 
however, that can be accomplished in many 
eases of cardiac weakness have lead many 
physicians to employ it almost as a routine 
remedy at the first sign of an embarrassed or 
flagging circulation. 


Cleanliness of the genital tract is for women 
not only a valuable sanitary and hygienic 
measure, but also in many instances an abso- 
lute necessity, in order to prevent physical 
irritation or discomfort as well as mental 
unrest. 

It is indeed a matter of common and daily 
experience that women who are nervous, 
irritable, easily worried, cross, peevish, 
moody, ete., are often greatly benefited by 
the use of warm or hot vaginal douches, 
properly employed by means of a suitable 
apparatus or syringe. The proper use of 
Marvel Whirling Spray Syringe is not only 
instrumental in the treatment of diseased 
conditions, but is also of great value as a 
prophylactic measure. 


‘‘T have not employed quinine and urea 
hydrochloride, but have followed the litera- 
ture on its use, and I have yet to be con- 
vinced that it has any advantage over the 
drug I most employ, noyocain—for local an- 
wsthesia.’? S.J. YounG, in American Journal 
of Surgery, Feb., 1912. 
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Ohio Monovalve No. 3 


AUTOMATIC 


Regulated with made. 


only One Valve 


operation is over. 


(one of which is seen in about 
the center of illustration), which 
automatically reduces the pres- 
sure. The gases then pass 
through the second set of auto- 
mats (seen at top of illustration) 
and leave them at a pressure so 
low that when the rubber bags 
are full the flow from the cylin- 
ders stops until some of the gas 
is used. One valve permits the 
giving of nitrous oxid only, or of 
nitrous oxid with any percentage 
of oxygen or of oxygen only. 
When closed the gas stops passing 
to the patient and from the cylin- 
ders at the same time. By an 


easy and quick adjustment of 


the automats the bags can be kept partially filled or completely 
filled, and a positive pressure obtained. This apparatus is ideal 
for every sort of operation, long or short, where gas is the 
anesthetic. The flow is absolutely even, continuous and noise- 
less. The gas is utilized in the most economical way. Anesthetists 
in hospitals can give their full attention to the patient. 


HE most perfect and complete instrument 
Shown here with Face Inhaler and 

Tube attached and holding 2 cylinders of 
each kind of gas. The valves on two cylinders 
are opened full and so left without readjustment until the 
The gases leave the containers at cylinder 
pressure and pass through the first pair of automats or regulators 


Patent Applied For 


Write for Catalogue 


THE OHIO CHEMICAL AND MFG. CO. 


1177-1199 Marquette St. N. E. 


Cleveland, Ohio 
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DIGESTIVE FERMENTS 


Presenting a gold medal, the highest award 
of the class, to Armour & Company for Diges- 
tive Ferments (Pepsin and Pancreatin) by 
the Committee of the International Medical 
Congress in London, August, 1913, was a 
universal appreciation of the high standard 
of the organotherapeutic agents emanating 
from a Laboratory with advantages that are 
apparent to a man of experience, who knows 
the necessity of putting raw material into 
process while it is perfectly fresh. 

Thyroid, Suprarenal, Pituitary, Corpus 
Luteum, Parathyroid, Thymus, Spleen, Pep- 
sin, Pancreatin and all products made from 
glands and membranes of animals should be 
prepared from absolutely fresh substances. 

Armour & Company offer all the gland 
preparations in powder and tablets, and in 
Pituitary Liquid furnish a solution of the 
active principle of the posterior portion of 
the hypophysis. Pituitary Liquid is clear, 
stable, and uniform, and is put up in 1-ce. 
ampoules, 6 to a box. 


In discussing Lrewen’s method of aniesthe- 
sia, Bryan, Journal Tennessee State Medical 
Agsn.{ 1912, VI 240, notes the use of the fol- 
lowing solution : 


Sodii bicarb. C.P. (Merck) . . 0.15 


Dissolve in 30 cc. of distilled water, to 
make a 2% solution. This method is almost 
uniformly productive of complete local anies- 
thesia and has produced no deaths and no 


sequalie, 


Steeckel, of Germany, investigated sacral 
anesthesia for the amelioration of labor pains. 
His plan was to inject solutions of noyocain 
varying in strength from 1-5 to 3% and in 
quantity from 3 ce. to 83 cc. To this was 
added a little suprarenin. He employed this 
method in 141 cases of labor and reported 
unquestionably favorable results in 111. The 
sacral pains were especially reduced, Bryan, 
in Journal Tennessee State Medical Assn., Oct., 
1912. 


“ Bier uses local anesthesia if possible with 
novocain, one-half per cent. He does not 
often use spinal anzesthesia, being so well 
satisfied with the local. I witnessed the re- 
moval of a kidney under local anzesthesia.”’ 
W. J. Mayo,in Journal Lancet, Aug. 15, 1912. 


In preliminary ligation for exophthalmic 
goitre, by C. A. McWilliams, ‘ the right su- 
perior thyroid vessels were tied on Aug. 5, 
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1908, using local anesthesia with a %% solu- 
tion of noyocain, combined with adrenalin, 
and without the preliminary use of mor- 
phine. No symptoms resulted from this 
procedure, nor was there any improvement 
in her condition, as was to be expected. 
Accordingly, 10 days later, the left superior 
thyroid vessels were similarly ligated, under 
the same local anesthetic. She immediately 
began to improve, mentally and physically, 
and in7 weeks had gained 16 pounds.’’? Pro- 
ceedings of New York Surgical Society, May 
8, 1912. 


Riedel, of the Charlottenburg Hospital, 
Berlin, in writing on melubrin as an anti- 
pyretic and an antineuralgic (Ther. der 
Gegenwart, May, 1912), characterizes melubrin 
as an efficient antipyretic in pneumonia and 
endocarditis. Riedel’s clinical experiences 
with melubrin revealed no collapses, exan- 
themates, or profuse perspiration, such as 
follow the use of the sulicylates. 


Mueller, of the Deaconness Hospital, Halle, 
(Wien. klin. Woch., 1912, No. 25), especially 
recommends melubrin as an antipyretic in 
acute and chronic polyarthritis and in pneu- 
monia and sciatica. 

Chetwood, of the New York Polyclinic, 
says that “an adequate course of salvarsan 
therapy is essential, following the initial dose, 
to complete the work that has been begun, 
and to effect the destruction of all the remain- 
ing active organisms.” 

“Children of 7 years and upwards may be 
given 0.3 gram salvarsan and 0.5 gram 
neosalvarsan, and the same proportion to 
the adult dosage followed with respect to the 
total amount.’’ Currwoop, Practice of Urology, 
p. 794. 


Loening, of Halle (Munch. med. Woch., 
1912, Nos. 9,10 and 11), says ‘ Melubrin 
behaves as a specific in acute articular rheu- 
matism. The remedy can even be used if 
endocarditis is present. It also gives positive 
results in chronic articular rheumatism, 
myositis and sciatica. I have given over 
45,000 grains of melubrin and have seen no 
failures.”’ 


Schrenk, of the University of Heidelberg 
(Deutsch. med. Woch., 1912, No, 34), after 
using 2,500 grams on 60 patients, reports that 
‘We were able to confirm the observations 
cf Loening that one can cure articular rheu- 
matism without salicylic acid preparations. 
We hold this to represent a very essential 
advance in medicine, for not every patient 


can tolerate salicylic acid, and a substitute 


then becomes absolutely necessary.” 
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Regulated with 
only One Valve 


Ohio Monovalve No. 5 


For Use with large Style F and G Cylinders 


HIO Monovalve No. 5 has every advantage 
of our No. 3 outfit except that it can not 
be conveniently used with small cylinders. 


The illustration shows apparatus connected to 


Style I Cylinders through Duplex Gauge Regulators which reduce 


the gas pressure to a few 
pounds. The large auto- 
mats on the Monovalve 
then cause a further re- 
duction to breathing 
pressure. ‘The valves on 
large cylinders are 
opened full and so left; 
if the bags become com- 
pletely filled, the flow 
stops until some of the 
gas is consumed. 
Throughout the opera- 
tion it is only necessary 
to turn one valve which 
permits giving Nitrous 
Oxid or Oxygen or any 
combination of both. 
The outfit as shown is 
ideal for a dental office. 
For hospital work it 
would be advisable to 
have the large cylinders 
on our Movable Stand. 
Warming Device with 


ether attachment as well as Re-breathing Bag can be attached 
to No. 5 Monovalve when desired. 


Write for Catalogue 


THE OHIO CHEMICAL AND MFG. CO. 


1177-1199 Marquette St. N. E. 


Cleveland, Ohio 
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OVER ONE HUNDRED YEARS AGO 


The following curious advertisement ap- 


peared in a New York paper March 18, 1809, | 


over a century ago:— 

Twenty Gallons of Nitrous Oxyd Gas, care- 
fully prepared from the purest materials, will 
be exhibited this evening, for respiration and 
experiment, at No. 38 Dey Street, at 7 o’ clock. 

Tickets to be had at the door, 50 cents 
each. 

For many years this gas remained a labora- 
tory product, but as its value as an anesthetic 
became more widely known, the problem of 
placing *¢ on the market as a commercial 
product was given increased consideration. 
It was found it could easily be liquified 
under pressure. Containers were then made 
by taking wrought iron pipe, cutting it into 
short lengths and welding in heads, but as 
the demand became greater a more satisfac- 
tory container was demanded and the m: dern 
cylinder of to-day is the result. 
and symmetrical, and without any more 
weight than necessary to thoroughly protect 
those who handle it. Progressive companies 
have welcomed regulations suggested by the 
Inter-State Commerce Commission resulting 
in a uniformity of strength and safety. 

The attention given the purification of the 
gas has been even greater. Old methods 
consisted of passing the gas through numer- 
ous containers filled with various liquids 
which would ordinarily have a purifying 
effect, but careful analyses proved that slight 
impurities continued to exist and had a dis- 
turbing effect. It was found necessary to 
devise 2 more complete method of purifica- 
tion which resulted in the Tower system. 
This method causes the gas to slowly cir- 
culate through immense towers, permitting 
a large contact surface with the purifying 
fluids which constantly drop in the form of 
a spray or mist. The purification is so 
thorough and complete that this part of the 
apparatus has aptly become known as ‘‘ The 
Scrubbers.”’ 

Probably the most modern plant in exist- 
ence is that located in Cleveland where every 
known improvement has been installed. A 
complete machine shop is operated in con- 
nection with the chemical department for 
the purpose of manufacturing apparatus inci- 
dental to the use of nitrous oxid and oxygen. 

This company was the first to adopt auto- 
matic regulation so that gas compressed in 
cylinders could be used conveniently and 
economically. Their device has become 
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known as the “ Monovalve’’ for the reason 
that one valve controls and mixes the gases. 
Before the operation the cylinder valves are 
opened wide and left in that condition. The 
automatic regulators and the one valve which 
has given the apparatus its name do the rest. 

The Anesthetist of to-day has an advantage 
in being able to procure gas which can be 
depended on to be invariably pure, and ob- 
tain apparatus which enables him to admin- 
ister it with greater precision and with cor- 
respondingly increased protection to the 
patients, 


AN ALTERATIVE OF LONG SERVICE 


It is mainly in chronic skin and glandular 
diseases that alteratives have found their 
most distinct field of usefulness, for these are 
conditions aggravated and continued by im- 
paired nutrition and elimination, in the cor- 
rection of which alteratives show what potent 
remedial forces they are. Among the altera- 
tives IODIA (Battle) has long enjoyed pro- 
fessional favor and in this will be found a 
striking demonstration of its value, for no 
class of drugs are put to a more rigid test 
than alteratives, so its long continued use by 
physicians is the best evidence that it meets 
the demands made upon it. IODIA (Battle) 
will show its power in chronic skin diseases, 
glandular involvements and in other states 
indicating the corrective influence of an al- 
terative agent. A distinct advantage offered 
by IODIA is that it may be continued over 
long periods without causing distress, 


“KNUKLFIT” A NEW SURGEON’S 
GLOVE 


From the rubber city of the world comes a 
new surgeon’s glove, which, judging from its 
merits, will undoubtedly receive the endorse- 
ment of every surgeon. 

The Hadfield Rubber Co. seem to have hit 
the bull’s-eye by making the new glove with 
a bulge at the knuckles. This bulge permits 
free and easy action of the fingers, relieving 
tention at the tips and knuckles. 

That feature, with the pure fine Para rub- 
ber, gives the “ Knuklfit’’ glove almost the 
normal surgical touch. 

Of course the disadvantage in most sur- 


_ geon’s gloves, up to this time, has been the 


finger strain at tips and knuckles, which 
resulted ina false touch. 

A full description of this new glove is given 
on page 25, 
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Ohio Nitrous Oxid 


and Oxygen 


Are worthy of the good things said 
about them by those who have in- 
vestigated the merits of all gases 
and made comparisons of results. 


Ohio Gas is manufactured at the 
most modern plant in the world. 
Every known improvement is util- 
ized to insure a perfect product. 


The highest authoritative 
analyses of Nitrous Oxid and 
Oxygen known to us are the 
following by Prof. Warren 


R. Smith, of Chicago: 


Ohio Nitrous Oxid Ohio Oxygen 
Nitrous Oxid - 98.6 per cent Oxygen- - -97.85 per cent 
Nitrogen- - - 1.2 percent Nitrogen - - 2.16 percent 
Moisture - - - .2 percent Carbon Di-oxine None 


Write for Catalogue 


THE OHIO CHEMICAL AND MFG. CO. 


1177-1199 Marquette St. N. E. Cleveland, Ohio 


When writing, please mention ANNALS or SURGERY. 
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COLLARGOLUM CONTINUES TO BE THE | be so arranged that there will be no delay 


PREFERRED INJECTION MEDIUM IN 
SKIAGRAPHY AND URETERO- 
PYELOGRAPHY 


While by far the greatest majority of 
American and European radiologists agree 
that Collargolum, which was first recom- 
mended by Voelcker and Von Lichtenberg 
in 1906 a, the most advantageous injection 
medium into the bladder and renal pelvis, 
has not been equalled technically by any 


other material since suggested for this pur- | 
pose, occasional reports of alleged injury | 


from its use have recently appeared in the 
literature. 

W. F. Braasch of the Mayo Clinic, St. 
Mary’s Hospital, Rochester, Minn., who was 
the first to extensively apply Voelcker and 
Von Lichtenberg’s technique in the United 
States and has introduced many valuable 
modifications and diagnostic possibilities of 
the same, states in an article on ‘ Recent 
Progress in Uretero-Pyelography’’ (Journal 
Mich. State Med. Soc., April, 1913) that this 
technique has been employed in the Mayo 
Clinic in more than one thousand cases with- 
out fatality or permanent injury. The occa- 
sionally observed colic following examination 
by this method was not more frequent nor 
more severe as after ureteral cathetization 
alone. 

It has been his experience that severe 
reaction following pyelography, is usually 
the result of errors in technique or lack of 
care in the selection of the cases. In regard 
to the latter, careful perusal of Dr. Braasch’s 
article is strongly recommended to all those 
interested, a short abstract being inadequate 
to do justice to this part of his report. 

The following technical precautions are 
urged by him: 

The Collargolum crystals should be care- 
fully ground in a mortar when put into 
solution (10%) and the latter filtered, other- 
wise undissolved crystals may be deposited 
on the walls of the pelvis and ureter and act 
as an irritant. The solution should be care- 
fully warmed before injecting, not boiled, 
since it coagulates with boiling. The solution 
should be injected by the gravity method, 
watching the patient for the sligntest evi- 
dence of pain. From 2 to 8 ce. will usually 
suffice unless symptoms of obstruction have 
been previously: noted. <A large ureteral 
catheter should be used so that the injected 
solution may drain away easily. The appa- 
ratus for the X-Ray and the injection should 
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after the catheter is inserted. 

The unequalled diagnostic value of skia- 
graphy and uretero-pyelography by means of 
Collargolum and the innocuousness of the 
method if carried out correctly is also 
vouched for by Dr. George H. Stover, Prof. 
of Roentgenology, University of Colorado 
(Annals of Surgery, June, 1913); Dr. G. 
Strassmann, of the Surgical Polyclinic of Prof. 
F. Voelcker, Heidelberg Germany; Prof. Th. 
Nogier and Dr. J. Reynard, of the University 
of Lyons (Lyon Medical, 1912, No. 51); Dr. 
William I. Bruce, Radiologist to the Charing 
Cross and the Children’s Hospital, London 
(British Medical Journal, Oct. 14th, 1911); 


Dr. E. M. Stanton, Schenectady, N. Y. 


(Albany Medical Annals, July, 1912); Dr. 
William T. Belfield, Prof. of Genito-Urinary 
Surgery, Rush Medical College (Journ. A. 
M. A., March 15, 1912); Dr. Lewis G. Cole, 
Clinical Professor of Radiology, New York 
Post Graduate Hospital (The Post Graduate, 
Jan., 1911); Dr. N. Nemenow, Chief of Central 
Roentgen Laboratory, St. Petersburg Medical 
High School for Women (Fortschr. auf dem. 
Geb. d. Roentgenstrahlen, Vol. 18, No. 3), 
and by a constantly growing number of other 
reports from nearly every civilized country. 
THE GEBAUER INHALER FOR ETHYL 

CHLORIDE BY THE DROP METHOD 

This Inhaler consists of a transparent shield 
with an exhaling valve, an opening for the 
introduction of the Ethyl Chloride and a 
pneumatic rubber face pad, It is specially 
designed for administering Ethyl Chloride 
by the drop method and should be used with 
the 3 ¢.c. graduated dropper and Gebauer’s 
Ethyl Chloride. The inhaler is closed sufti- 
ciently to confine the volatile vapor of Ethy] 
Chloride and yet encompasses the essential 
feature of allowing a proper amount of air. 

The Gebauer Inhaler is built on scientific 
principles, simple of construction and most 
economical in the use of Ethyl Chloride. It 
is especially recommended for short opera- 
tions and to induce narcosis preliminary 
to ether. 


Dr. A. D. Bevan, in a discussion of Dr. 
C. H. Frazier’s paper on Exposure of Struc- 
tures at the Base of the Skull before the 
Mississippi Valley Medical Association, Oc- 
tober 25, 1912, said: ‘‘ Novocain has the 
advantage that it can be sterilized by re- 
peated boiling without interfering with the 
strength of the solution. One can infiltrate 
the neck with an ounce of one-half per cent. 
novocain with great freedom from danger 
and in an ordinary case a much smaller 
amount than this is quite suflicient.”’ 
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Electrically 


ia 


Lighted 


Indispensable to accurate diagnostic and operative 

work. Fitted with superior Tungsten lamps, when 

specified, without extra charge. 

MYRINGOSCOPE. Carroll 

NASO-PHARYNGOSCOPE. Holmes 

URETHROSCOPES. Young, Swinburne, 
Koch, Valentine 

CYSTOSC OPES. Braasch, Lewis, Elsner, Kelly 

PHARYNGEAL, LARYNGEAL and 
OESOPHAGEAL SPECULA. Jackson 

NASAL SPECULA 

TONGUE DEPRESSORS 

AURISCOPES 

VAGINAL SPECULA 

ILLUMINATED EYE SPUDS 


Surgeons 


Here’s the Best 
Glove Made 
Regardless of Price 


HERE’S no question about 
that—absolutely none. Finer 


SCOPES quality can’t be put into a glove. 
UTERINE ENDOSCOPES In “ Knuklfit’ Surgeons’ Gloves 


HEAD LAMPS 
SOCKET CURRENT CONTROLLERS 
SOCKET CAUTERY TRANSFORMERS 
Designed by eminent physicians. Warranted mechan- 
ically and electrically perfect. All tully described in 
catalogue, Ask fcr it. 
When wriiing be sure of our exact name 
ELECTRO SURGICAL INSTRUMENT CO. 
Rochester, N.Y. 


we use the pure Para rubber. And 
this rubber is made immensely tough 
by our special formula. 

They are tough as leather yet 
soft as baby’s skin. 


“Knuklifit” 


Surgeons’ Glo = 
ETHYL CHLORIDE C. P. 


(Gebauer’s) 8, Give the Normal Surgical Touch 


for 
a The patented knuckle gives free 
Local finger action—prevents all tension 
and at tips—prevents all exertion. 
General Anesthesia 


| Surgeons Endorse It 


We have voluntary testimonials 
from many leading surgeons highly 
praising “ Knuklfit” gloves. Order 
a pair by mail and try them. If 
they are not the best you ever had 
send them back and get your money. 

“Knukifit” gloves are rigidly 
guaranteed. Price, 75 cents a pair; 
$6.00 a dozen. Sizes 6 to Io. 


Distributor Wanted 


for “Knuklfit” in every city. 
Write now for our proposition and are 
get the business in your city. 


The most improved 
and economical tube 
for the administra- 
tionof Ethyl Chloride 
onthemarket. Exten- 
sively used as a pre- 
liminary to Ether in 
General Anesthesia. 


40 qrm.tube . $1.00 
100 grm.tube . $1.60 
Sent prepaid any- 
where in the United 
States and Canada 
upon receipt of price. 


GNYISAAND 
“OO AHL 


The 
Company AKRON, OHIO 
6963 Broadway 


Cleveland, Ohio specialties made to special order. 


Everything in rubber. Surgeons’ : 
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PHENOL-SULPHONE-PHTHALEIN, 
RENAL FUNCTIONAL TEST 

This drug has been utilized by Rowntree 
and Geraghty, Johns Hopkins Medical School 
and Hospital, to determine the functional 
capacity of the kidney in disease. By means 
of the test, which they have introduced, it is 
possible to determine accurately the condition 
of the kidneys, whether or not they are dis- 
eased and, in case they are, to determine the 
extent. This test permits one to determine 
whether the kidney disease, if chronic, will 
likely prove rapidly fatal, whether uremia 
is apt to develop or, if any given case is 
suitable for surgical interference from the 
renal point of view. 

The use of the test enables one to select 
the most favorable time for operating. In 
cases exhibiting a continued suspiciously low 
output, the use of nitrous oxid gas, or spinal 
anesthesia, is suggested as preferable to 
ether, in order to protect the kidneys. 
When only a trace of the drug continues to 
be excreted, prostatectomy should not be at- 
tempted, even though the patient present no 
evidence of urzemia. The test can be used to 
equal advantage preliminary to any surgical 
procedure, wher it is deemed important to 
know the tree frnetional capacity of the 
kidne s. 

Fun 
ed their value in this connection, 
have, at most, been able to determine only 


ests have already demonstrat- 
jut they 


the relative working capacity of each kidney 
and have shed very little light on the abso- 
lute functional capacity of each organ. The 
phthalein test associated with ureteral cath- 
eterization has been most successfully used 
in a very large number of cases of unilateral 
and bilateral disease. 

The technic of the test is exceedingly 
simple. The injection is given, time of ap- 
pearance noted, and collection of urine made 
for one or two hours. To each sample sufli- 
cient sodium hydrate is added to insure 
alkalinity and maximum intensity of color; 
then the urine is diluted to 1 liter, a small 
amount is filtered, the reading made, and the 
percentage of drug excreted is calculated. 

See Rowntree and Geraghty, The Journal 
of the American Medical Association, Sep- 
tember 2, 1911, also Charles Goodman, of 
New York, The Journal A. M. A., July 
1913, page 184. 


A SAFE SEDATIVE AND ANODYNE 


This is the language in which those who 
_ know its properties, describe PASADYNE 
(Daniel). It is to be understood that Pasa- 
dyne (Daniel) is a distinctive name given to 
a concentrated tincture of passiflora incarnata 
which had been employed for a generation. 
The specific value of Pasadyne lies in its 
marked sedative and analgesic powers and 
freedom from evil effects. This feature at 
once shows its superiority over opium and 
the coal-tar products. In probably the major- 
ity of instances by which opium or a coal- 
tar derivative is indicated Pasadyne (Daniel) 
would act satisfactorily as a substitute. The 
physician may rely upon it. Sample bottles 
may be had by addressing the laboratory of 
John B. Daniel, 34 Wall Street, Atlanta, 
Georgia. 


CHRONIC CATARRHAL DISEASES 


Chronic catarrh never fails to indicate gen- 
eral constitutional debility. Local treatment 
is always desirable but for permanent results 
efforts must be directed toward promot- 
ing general functional activity throughout 
the body, and a general increase of system- 
ic vitality. The notable capacity of Gray's 
Glycerine Tonic Comp. in this direction read- 
ily accounts for the gratifying results that 
can be accomplished through its use in the 
treatment of all chronic catarrhal affections, 
but especially those of the gastro-intestinal 
canal and respiratory tract. The particular- 
ly gratifying features in the results accom- 
plished by Gray's Glycerine Tonic Comp. 
are their substantial and permanent charac- 
ter. This is naturally to be expected since 
they are brought about through restoring the 
physiologic balance of the whole organism. 


AN ALLY WORTHY OF CONFIDENCE 

It ix going on toward 20 years since Gray’s 
Glycerine Tonic Comp. was first placed at 
the service of the medical profession. During 
all this period Gray’s Glycerine Tonie Comp. 
has maintained the standards that first at- 
tracted attention and the busy practitioner 
has ever found it an ally worthy of confi- 
dence. It never disappoints and in the treat- 
ment of atonic conditions, particularly of the 
gastro-intestinal tract, it is often the one rem- 
edy that will produce tangible and satisfac- 
tory results. The physician who does not 
use it in his practice is denying his patient 
many benefits that can be obtained in no 
other way. 
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A Normal Bodily Condition 


May be maintained by proper nutrition and tone; a long 
convalescence can be shortened, and anemia and emaciation 
prevented by 


BOVININE 


Which contains the vital elements of nutrition and nerve tone, 
as indicated by the full, normal physiological standard, namely 


PROTEINS 
OXYHEMOGLOBIN 
ORGANIC IRON 
ALBUMINS 


Write for Sample, also for one of our new Glass (sterilizable) 
Tongue Depressors. 


THE BOVININE COMPANY 
75 West Houston Street, New York City 


New Designs 


Increased efficiency, greater convenience in 
operation—an unexcelled Sterilizing Service for 
equipping an Office or Small Hospital. 

Castle-Rochester Outfits cons'st of two, three or four 
Sterilizers mounted in any desired combination. Every 


combination is made in three sizes, and can be heated in 
seven different ways. 


Castle Sterilizers are Standard 


Descriptive literature and prices from your dealer or directly from us 


PROFESSIONAL CONFIDENCE IN ANY THERAPEUTIC AGENT 
IS CLEARLY DEMONSTRATED BY ITS CONTINUED USE 


Hunyadi Janos Water 


has been used and prescribed by the medical profession for nearly one- 
half a century in conditions which call for its use. 
Recent investigations by eminent men in medicine have determined that 
Hunyadi Janos Water when taken in large quantities is remarkably effective 
in Diabetes and Trigeminal Neuralgia. 


The Literature will interest you. ANDREAS SAXLEHNER, NEW YORK 


When writing, please mention ANNALS OF SURGERY. 27 
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FALL ANNOUNCEMENT 


Dr. Howard Kelly’s 


Stero-Clinic 


Following sections are ready for delivery 


Section XVIIT CHARLES H. MAYO, M.D., Rochester, Minn. 


Excision of Sigmoid with Cautery 
Anterior Gastroenterostomy 


W. J. MAYO, M.D., Rochester, Minn. 


Pylorectomy and Partial Gastrectomy 
Extirpation of Carcinomatous Colon 


Section XIX | FRED H. ALBEE, M.D., New York, N. Y. 


Bone Transplantation as a Treatment of Fracture 
Operation for Pott’s Disease 


Section XXIV GEORGE W. CRILE, M.D., Cleveland, Ohio 
Transfusion of Blood 


Section XXV ROBERT JONES, F.R.C.S., Liverpool, Eng. 


Paralytic Calcaneocavus 
Resection of Left Internal Semilunar Cartilages 
Bloodless Reduction of Congenital Luxation of 


the Hip 


Treatment of Colles’ Fracture 


Section XXVI ROBERT JONES, F.R.C.S., Liverpool, Eng. 


Spastic Paralysis of the Legs 
Adductor Tenotomy Spastic Everted Flat-Foot 


Section XXVIII S.W. BANDLER, M.D., New York, N. Y. 


Operation for Retroversion and Marked Cystocele, 


with Relaxed Vaginal Outlet 
@ Other announcements will be made later, as we shall continue to 
organize these Stero-Clinics until every phase of anatomy, pathology, 
diagnosis, surgical and topical treatment that can be best taught by this 
method has been included. 


Sold only by subscription. For further particulars address 


THE SOUTHWORTH CO., Publishers 
TROY, NEW YORK 
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GAS METER IN SURGERY 


Our facilities as makers of high-grade gas-measuring instruments are unequalled. 
We have placed our facilities at the call of the medical profession. We manufacture 


and sell direct to the surgeon an anesthetic apparatus, revolutionary in the adminis- 
tration of gaseous and volatile drugs. 


THE ANESTHETOMETER 


Invention of DR. KARL CONNELL, of New York City 


An instrument of scientific precision for exact vaporization and automatic measure- 
ment, ensuring accuracy, safety and efficiency in face-mask and insufflation anesthesia; 
a thoroughly practical working apparatus with which every scientific hospital and 
anesthetist should be equipped. Described in ‘ Surgery, Gynecology and Obstetrics 
August, 1913. We also manufacture : 


A PORTABLE AIR COMPRESSOR (dress suit-case size), complete with motor, 


gear box, rotary compressor, controller, muffler, safety valve, oil tank, humidor and 


Connell gas flow gauge ; a compact, capacious plant for compressed air to the Anas- 
thetometer or any vaporizer. 


HOSPITAL MODEL ANAZSTHETOMETER, mounted with air compressor on 


carriage, complete. 


Accessories: Connell Nasal Y Tube for pharyngeal insufflation. 
Connell Pharyngeal Re-breathing Tube. 
Connell Pharyngeal Inhaler. 
Safety valve, complete with table clamp, pop valve type, adjustable 
to any pressure, for intratracheal insufflation. 


PRICES ON APPLICATION 


THE AMERICAN METER CO. 
11th Avenue and 47th Street NEW YORK CITY 


THE 


Cc ORSLTS, 
They Lace In, 


FITTING THE MIND 
AS WELL AS THE BODY 


A very important service given your patients by THE GOSSARD 
CORSETS is the improved mental attitude which follows, once these 
corsets are correctly fitted. 

Not only is the Gossard-fitted patient relieved of physical pain and 
discomfort but the noticeable improvement in her appearance effected by 
this corset produces a salutary mental influence. 

Fitting bodies is comparatively easy, but ‘fitting minds” is quite 
another thing. Fortunately you can do both with GOSSARD CORSETS. 
They are physiologically correct. 

Send your name for “* The Art cf Corsetry from a Medical Standpoint.” 


The ff. Gassard (0. 


116 South Michigan Ave. 
CHICAGO, ILL. 


LARGEST MAKERS OF FINE CORSETS 


When writing, please mention ANNALS OF SURGERY. 


“yr 
4 


ANNALS OF SURGERY ADVERTIS@R. 


Weare the makers of the Engravings 
used for the illustrating of the 


ANNALS OF SURGERY 


Our specialty is the making of the 
“finer and better” grades and finishes 
of work required for the illustrations 
in one or more colors required for 
technical and scientific publications. 


WHEN CONFERRING WITH US MENTION 
ANNALS OF SURGERY 


— 


T 


S 


= 


— 


OR 


ESTABLISHED 1889 


GATCHEL & MANNING 


DESIGNERS ILLUSTRATORS 


and 


ENGRAVERS 


IN ONE OR MORE COLORS 


N. W. CORNER SIXTH AND CHESTNUT STS, 
OPPOSITE INDEPENDENCE HALL 


PHILADELPHIA 


When writing, please mention ANNALS OF SURGERY. 


Hi 
Rol 
| | 
| | 
| 
|| 
le | | 
eat AL = : 
| | 
| 
| | 
| 
We ' 
| 


ANNALS OF SURGERY ADVERTISER. 


INSUFFLATION APPARATUS FOR 
INTRATRACHEAL ANAESTHESIA 


Devised by H. H. JANEWAY, M.D., New York City 


THE DRESSLER MFG.CO. MAKERS 


HIS cut represents an apparatus for administering ether by the Meltzer and Auer 
method of intratracheal insufflation. Anesthesia by intratracheal insufflation is 
a necessity in the majority of intrathoracic operations, an aid in all intrathoracic 
operations and of particular value during operations within the mouth or about the 
head and face. The apparatus permits of the supply to either an intranasal or intra- 
tracheal tube of a continued current of filtered warm and moistened air mixed with 
any desired percentage of ether vapor. A safety valve device is furnished which will 
not allow the pressure to rise above that amount which might be harmful to the lungs. 
Complete with hand-drive and carrying case (weight 45 Ibs.). It may be attached by 
an attaching plug in place of an electric light bulb of 110 volts, either direct or alter- 
nating current. Write for particulars. 


The T. C. Janeway, M.D., Im ed The New Oliver Sphygmomanometer, de- 
ys rt tas vised by Dr. Oliver, of London, England, and 


SPHYGMOM ANOMETER pees Dr. T. C. Janeway, of New 


With Metal Inflator and Carrying Case. 
: e > 
Portable and easily operated. The $14 00 BLOOD PRESSURE. Size, 8 inches by 14 
“An ° 


mercury cannot spill. inches square. $10. $12 wich stethoscope. 


i Dr. H. H. Janeway’s Biood Transfusion Clamps, per set - $10.00 
Other Specialties Dr. Mackenzie’ s improved and modified, three tambour Ink Polygraph, complete, 85.00 


Special Experimental Devices and Apparatus Made and Manufactured for 
Surgeons, Hospitals and Research Laboratories 


We manufacture and sell all apparatus under a guarantee of good workmanship and accurac 
yg 


The Dressler-Beard Manufacturing Co. 


388 Second Avenue NEW YORK CITY 


When writing. please mention ANNALS or SurGeEry. 


31 


& 
> 
| 
t j 
a 
|| 


ANNALS OF SURGERY ADVERTISER. 


COMPLETE INDEX 


TO 


ANNALS OF SURGERY 


We have bound in good light brown 
cloth, leather labels, gold lettering, fifty 
copies of the complete index to the 
first fifty volumes of the Annals of 
Surgery. 


The books were made to sell for 


$3.50. We are asking $2.00 a copy. 
Use the attached blank. 


ANNALS OF SURGERY, 
Philadelphia : 


Enclosed find $2.00. Send me a Copy of the 


Index to the First Fifty Volumes 


Name_ 


When writing, please mention ANNALS or SurRGERY, 
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THE LENNOX CHEMICAL CO. 
EXCLUSIVE MANUFACTURERS | 2 
| OF NITROUS OXID AND OXYGEN 


6 | 
| 
y PAT. | 
é 
We illustrate above the most perfect gas reducing system on the market. Lae 
Will work automatically, non-freezing and absolutely fool-proof. Full infor- ee 
mation furnished on application. = 
‘ Always use Lennox Nitrous Oxid and Oxygen to secure the best results. : 
We guarantee greater efficiency because we manufacture 999% pure Oxygen 
and absolutely pure Nitrous Oxid. 
' Write us if you want to know how to save money on Nitrous Oxid and Oxygen 
NEW YORK BRANCH 1201 E. 55th St. 
439 LaFayette St. CLEVELAND, OHIO 
j 
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LENNOX PURE NITROUS OXID 


No. 100 


No. 250 


No. 1250 


No. 8200 


No. 750 No, 350 No. 100 No, 75 No. 40 


LENNOX 99°/, PURE OXYGEN 


Write us for wholesale prices on gas 


THE LENNOX CHEMICAL CO. 


NEW YORK BRANCH 1201 East 55th St. 
439 LaFayette St. Established 33 years 


When writing, please mention ANNALS OF SURGERY. 
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Thin Paper Vol. Regular Vol. 
22 Volumes in Set 


Comparative size of 
Thin Paper and 
Regular 
Volumes, 


Improved 


Hinged Bindings at the Reduced Price 


In order to make the final closing of our special offer on the Thin Paper 
Edition a noteworthy event in publishing, we have made a liberal concession 
for improvements in all the bindings, which will greatly enhance the value of 
every set. Each of these improvements, including the hinge feature and other 
good points which lack of space forbids describing here, will be found by pur- 
chasers to be most desirable. They greatly increase the durability and good looks 


ot the volumes. The coupon will bring full particulars. 

Since November last (when we first announced the publication of the New Thin Paper Edition at 2 
special price) we have made, as promised, a substantial advance in price. The second advance will be 
made October roth and the third and /ast advance on the New Thin Paper sets will be announced at an 
early date—therefore 


The Improved Bindings of the New Thin Paper 


New International Encyclopzedia 


May Be Had at the Special Price For a Short Time Only A 
Those who contemplate the purchase of the work should take advantage of our offer early, 7, 
as it offers an unusual value, such as is not often obtainable. Orders for binding will Ys Aten. 


be filled in turn as received by us. Every one knows the reputation of The New 


International—how highly it is regarded by authorities, and how much more frequently it ae pees. 
is called for in libraries than other encyclopedias. It will please those who read this Sf COMPANY 


advertisement —as it has pleased us—to know that the New Thin Paper New Inter- O;% 449 Fourth Ave. 
Ce New York City 


national has been endorsed as warmly as the contents of the great work itself. 


Although thousands of sets of the Thin Paper Edition have been sold during the ao’ Please send full de- 
= ten months we have yet to receive a complaint. On the other hand we ~ scription of improve- 
ave had thousands of commendatory letters and statements from purchasers we’ ments, together with 
li h il ualit samples of Thin Paper Edi- 
complimenting us on the excellent value and sterling quality offere &’ tion, Prospectus and details 
in the sets. <” regarding the Special Price, 
Send the Coupon Today 
These improved bindings will call forth greater pressure for the new sets, se? 
so get your inquiry coupon in early in order that you may be in line “+ Occupation 
to get the unusual value offered, 
We Guarantee Satisfaction to Every Purchaser of Residence... 
¢ 
449 Fourth Avenue ° 
DODD, MEAD & C iT) New York City Ya Bus. Address 
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iterranean to Florida, Cuba, Porto Rico, Bahamas. Texas, 
Mexico and other delightful winter resorts. They offer some 
exceptionally attractive “Circle Tours” with choice of return 
routes and stop-over privileges. They can be arranged in the 
form of short vacations of from five to twenty-three days, with 
ample time for side trips, if desired. 


7 take you across the blue waters of the American Med- 


Write us and we will help you plan your trip and send you 
beautifully illustrated free cony “Travel” Number, AGWI 
Steamship News. A letter now will mean better accommo- 
dations for the journey. Address any one of the following: 


Atlantic, Gulf & West Indies Steamship Lines 


CLYDE STEAMSHIP CO. THE NEW YORK & PORTO RICO S. S. CO. 
General Offices, Pier 36, North River, N. Y. General Offices, 11 Broadway, N. Y. 

MALLORY STEAMSHIP CO. NEW YORK & CUBA MAILS.S. CO., (Ward Line) 
General Offices, Pier 36, North River, N. Y. General Offices, Pier 14, East River, N. Y. 


DISTRICT PASSENGER OFFICES 
BOSTON—192 Washington St. CHICAGO—444 Com’! Nat’! Bank Bldg. 
PHILADELPHIA—701 Chestnut St. WASHINGTON— 1306 F St., N. W. 
NEW YORK—290 Broadway 
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ANNALS OF SURGERY ADVERTISER, 


How Reduce the Cost 


Good Reading 


Send To-day for 


LIPPINCOTT’S 
“LITTLE BOOK 


OF 
BIG BARGAINS” 


New Edition Just Published for Season 1913-14 


FREE for the ASKING 


(USE THIS REQUEST COUPON) 


J. B. LIPPINCOTT COMPANY 
Publishers of LIPPINCOTT’S MAGAZINE 
PHILADELPHIA, PA. 


Please send me, without cost, a copy of Lippincott’s 


“LITTLE BOOK OF BIG BARGAINS” 


the new edition for the season of 1913-14. 


(Dec. Annals) 


When writing, please mention ANNALS OF SURGERY. 
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DESCHIEN’S After Surgical Operations , 


After exhausting surgical operations, 
especially when patients have lost much 


vlood, Desechien’s Syrup of Hemoglobin is 
one of the most effective reconstructives ‘ " A 
the surgeon can employ. The influence = 

on the blood-making functions is immediate and conva- 


lescence is aided, often to a remarkable degree. For 
valuable literature address the American Agents 
GEO. J. WALLAU, INC., 2-6 CLIFF ST., NEW YORK CITY 


Gonconirateda Tincture 


AND- SEDATION‘ 
and’see how oftensuouycan dispense with 
and the coal-tar products. 

Was none of theiv evil propertics. 


‘PASAQYNE. bSthe new name Sor Passifdora \ncarnata 
‘(Maniel's Concentrated Tincrure) adopted for Conveni- 
ence ana to prevent 


AND LITERATURE SUPPLIED TO FANSIQANS PAYING EXPRESS (HARES. 


Laboratory oi UMA Georsia. 


FIND NO MORE DEFINITE APPLICATION THAN 
IN THE LATE MANIFESTATIONS OF SYPHILIS. 


oint clearl 


és superior to opium inasmuch will prove to be a safe and be loyed ly by those 
@e it offers the analgesic proper effective means of relieving physicians whose experience has 
ties of opium minus its narcotic neuralgic attacks. . shown its value in general ine 
end convulsive clementa. fections. 


BATTLE & Co, Chemists’Corporation, St. Louts, Mo. 


When writing, please mention ANNats or SuRGERY, 


| SYRUP OF 
| 
mee HE THERAPEUTIC POWERS 
_ When the therapeutic requirements a to io- 
dine, the physician may turn to IODIA with every confidence, 
for its influence over the later and more indolent processes 
of this disease — it pre-eminence among medicines’ | 
most trustworthy agents. 
ds 
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Big Values in Slightly Used New Typewriters 


The Fox Typewriter is a beautifully finished, high grade, Visib'e writer, 
with a light touch and easy action and extreme durability. It has a tabu- 
lator, back spacer, two-color ribbon, stencil cutter, card holder, interchange- 
able platens and carriages, is fully automatic, and is sent out complete with 
fine meta! cover and hardwood base. 

If our typewriter does not suit you after a ten days’ free trial of it send it 
back at our expense. If you wish to buy it after trial youcan pay usa little 
down and the balance monthly or in all cash, just as you prefer. There is 
no red tape”’ tied to this offer, and it is open to any responsible person in 
the United States. 

Local Agents Wanted—-Samples at Wholesale 

We are making a Special offer on a lot of Fox Visible Typewriters that have been very slightly 
used for demonstration purposes. These are not second-hand nor rebuilt, and could scarcely be 
told from new by any one. Low price—easy payment terms—ten days’ trial. Write for full 
particulars. 


FOX TYPEWRITER COMPANY ANNALS OF 
GRAND RAPIDS, MICH. 


| 
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CLINTON 
CASCARA ACTIVE | 
The W ALKE A SY FOR CHRONIC CONSTIPATION MG S 


DoeES NoT GRIPE 
Our Art Catalog contains valuable informa- A palatable and highly active prepara- l (as 


tion on Care and Treatment of Stump Prepara- tion of CASCARA SAGRADA, nctive 

tory to applying an Art Limb. How Soon to Each fiuidounce imperial represents 7 JS 

Apply. Art Limbs for Children. Directions one avoirdupois ounce of selected drug. 1A PaLatapie avo 
nt, etc., etc. 

Sure and Safe Laxative for 


., Rocnaestrer, N.Y: 


WRITE FOR FREE SAMPLE. 


BRISTOL-MYERS CO. 
BROOKLYN - NEW YCRK. 


When writing, please mention ANNALS om SURGERY. 


——— 
DEPENDABLE ANESTHETIC IN SUPERIOR CONTAINER 
¢ 
This 
ins 
A SER E 
POWERS-WEIGHTMAN-ROSENGARTEN CO, | 
New york .PHILADELPHIA saintcouis | 
\ 
\ | | 
IL ASCARA SAGRADA 
BRISTOL 
New YOR 
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HE above halftone has been printed along with 
the regular advertisement forms of this magazine, 


not having been printed separately and inserted. 


We are makers of the better kind of ‘‘ Medical 
Engravings’”’ in both black and color. 


All our plates are etched extra deep by a special 
process, thereby assuring you of high quality printing 
plates. 


We believe it will be to your advantage to submit 
us your copy and data for an estimate before placing 
your orders elsewhere. 


Phototype Engraving Company 


17 North Tenth Street Philadelphia, Pa. 


When writing, please mention ANNALS or SurGEry. 
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INVALS OF SURGi®Y ADVERTISER. 


New Complete Orthopedic Catalogue 
Just Published. Send forit. FREE 


The Max Wocher & Son Co. 


SURGICAL INSTRUMENTS 


Deformity Apparatus Elastic Stockings 
Electric Apparatus 


Makers of Sanitary Furniture for Hospitals 


22 W. Sixth Street 


WHEN HAVING 

| DONE—WRITE 
KLEPPER 

632 North Sixty-Third Street : 

FOR | 

COLOR COMBINATIONS, ETC. : 


ANNALS SAL HEPATICA 


We solicit the careful considera- 


GENERAL INDEX oft thin bo 


of Sal Hepatica in the treatment 


We have on hand a few slightly soiled 
N copies of the General Index to the First Fifty and Auto-intoxication, and to its i} Sal Hepatic, | 

Volumes of the ANNALS OF SURGERY. highly important property of || aM rae 
Most of these are practically new—only an cleansing the entire alimentary || 
experienced eye in book-making could detect tract, thereby eliminating ard pre- 
any defects. venting the absorption of irritating 

These copies sold when new for $3.50 each. toxins and relieving the conditions 


A copy will be sent to any address for pes Selma in eating 
$2.00, all charges prepaid. Write for free sample. 


ANNALS OF SURGERY BRISTOL-MYERS CO. 


| PHILADELPHIA, PA. Manufacturing Chemists 
277-281 Greene Avenue, Brooklyn, New York, U.S.A 
When writing, please mention ANNALS or Surcery. 39 
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Concerning Medicinal 
Malt Preparations 


The manufacture of malt preparations for medicinal use is a 
highly specialized professional work and is successfully accom- 
plished only under the direction of competent chemists. While 
in some respects similar to the brewing of beer, there are vital 
differences both in the materials which enter into these products 
and the processes of manufacture. 


ANHEUSER 


“Wh Nuliune 


TRADE MARK, 


the food-tonic 


is the recognized standard of medicinal 
malt preparations of its class. The ma- 
terials used in its manufacture are spec- 
ially selected and safeguarded. Only the 
choicest barley-malt and Saazer hops are 
used, and the finished product contains 
all of the soluble substances of these two 
materials. 


Ma . is a perfect malt preparation and should 
alty Nibtine not be confused with cheap dark beers, 
many of which are represented to be medicinal malt products. 


Pronounced by the U. S. Internal Revenue Department a 
PURE MALT PRODUCT 
and not an Alcoholic Beverage 


Sold by all druggists. 


Anheuser-Busch, Saint Louis 


Visitors to St. Louis are cordially invited to inspect our planc. 


When writing, please mention ANNALS OF SURGERY. 
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DR. R. B. WAITE’S 
ANTISEPTIC 
LOCAL ANAESTHETIC 


For the Painless Extraction of Teeth 
and All Minor Surgical Operations 


Sess, INSURES ABSOLUTE SECURITY AGAINST FAILURES 
1 ANXIOUS CASES, AGAINST SORE TISSUES OR 


OTHER ILL AFTER-EFFECTS 


There is no limit to the Surgical Operations that may be performed with its aid 
THERE IS NO SECRET ABOUT THE CONTENTS 
A Complete List of the Ingredients Being Printed on the Label 
THIS IS AN IMPORTANT POINT—TO KNOW WHAT YOU ARE USING 
It gives you that feeling of security which is lacking if you use a preparation 
of which you do not know the contents 
Sample Bottle Absolutely Free : Concentrate on the Best in the World 
PRICES: 
In one- or two-ounce bottles: 1 0z., $1.00; 6 ozs., $5.00; 20 ozs., $15.00 


In 1% cc ampules: 1 box (12 ampules), $0.75; 12 boxes, $7.50 
In 2% cc ampules: 1 box, $1.00; 6 boxes, $5.00; 20 boxes, $15.00 


THE ANTIDOLAR MANUFACTURING COMPANY 
4 MAIN STREET SPRINGVILLE, ERIE CO., N. Y., U. S.A. 


FARBWERKE-HOECHST COMPANY 


PHARMACEUTICAL DEPARTMENT 


Successors to Victor Koechl & Co. H. A. Metz, Pres., New York 


SALVARSAN-NEOSALVARSAN 


NOVOCAIN AND L-SUPRARENIN SYNTHETIC 
HYPODERMIC TABLETS 


These seadyp-tosne tablets offer the physician a local anesthetic of maximum efficiency and 


minimum toxicity. 


Novocain is Equally as Powerful as Cocain and Seven Times Less Toxic 


Novocain causes no mydriasis or disturbance of accommodation. It increases the blood 
pressure when used in combination with Suprarenin, the active principle of the suprarenal 
gland, 

Novocain and L-Suprarenin Synthetic can be employed in every branch of major and 
minor surgery in which local anesthesia is indicated, and its intelligent use is never followed 
by untoward effects. Samples and literature will be gladly sent. 


MELUBRIN 


A Potent Antirheumatic and 
Antineuralgic 
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Before Producing 
Anesthesia 


_ It will’be well to know the functional 
abilities of the kidneys. 
. Use the Safe Renal Test 


Phenol- Sullshone-Phthalein 


As Applied by Drs. F.wntree and Geraghty, | 
Johns Hopkins Medical School. : 


Supplied in Sterile Standardized Sofution 
in Ampoules Ready for Use. 


COLORIMETERS FOR ESTIMATING 


THE OUTPUT. 
LITERATURE UPON REQUEST 


_ HYNSON, WESTCOTT & COMPANY 


Pharmaceutical Laboratory 
BALTIMORE $2 33 MARYLAND 


Pituitary Liquid 


(Armour) 


A solution of the active principle of the posterior lobe of 
the Pituitary body for hypodermic use. 


Pituitery Liquid is indicated in surgical shock, intestinal 
paresis, uremic poisoning, protracted labor, anc that vast array 
of diseases in which the Pituitary substance has been employed 
with marked success. | 

Pituitary Liquid is put up in boxes of 6-1-c. c. ampoules. 
Each ampoule represents 0.2 gram of fresh posterior lobe 
substance. 


Literature on request. 


ARMOUK COMPANY 
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